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READ THESE IMPORTANT 
FACTS ABOUT THE 
INDUSTRIAL PACEMAKER 


BV The Wakefield Pacemak: 
transmits about half the ligt 


up, half down 


23 ‘The downward licht can he 
Ghickled eflerently by louvers, 
if desired. (Shielding of ; 
is provided Plewe « ©) ~ Lier 
Classifwation ¢.-40.20 I’ 


Scheanek. chann 


emd panels, cule pan 


louvers are ofheavy gauge ster 


4 All metal parts are processes 
rier ter freshen with Dt 

PINS e tremtorn pelmgebhea tv 
amd cleanin ayent whoeeh 
homds” the white enamel dur- 


ably to the surfaces 


SETL approved, brick type 
ballasts deliver full rated Lamp 
watts and insure full hight out 
put. The feature permits the 
use of fewer hatures per square 


GAM reflecting surfaces ture 
dowoward, and de not readily 
retain dust, Lamps are readily 
removed and replaced. In the 
be per tv pe starters are at- 
Cessible without removing 
lamps. Tests show the Pace- 
maker can be cleaned in half 
the time required for the aver 
age hature of hhe size. 


7 The Pacemaker is designed 
for continuous mounting beat 
may be mounted singly alxo 
Support chains permit: suspen 
monof almostany distance from 


the ceiling, 


8 The Pacemaker is designed 
to use either bi-pin (408) or 
Slimline fluorescent Lamps 


As a leader in the design and manufacture of drafting room and office 


lighting equipment, The F. W. Wakefield Brass Company has contributed 


importantly to the realization of the over-all visual environment as an 
aid to human efficiency and physical comfort. 

Now Wakefield introduces the Industrial Pacemaker—a rugged steel 
luminaire which transmits about half the light up onto the ceiling, to be 
reflected downward in an over-all distribution pattern remarkably free 
from glare, shadows and sharp brightness contrasts. Such a light distribu- 
tion is basic to the creation of a comfortable visual environment, whether 
in factory, drafting room or office. We'd like to send you a folder on the 


Industrial Pacemaker, giving detailed information. Write to The F. W. 


Waketield Brass Company, Vermilion, Ohio. 


COekefielel Over ALL Lighting 
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Lighting matehed to the job 


“BRIGHTNESS 


COMFORTABLE 


A California school for deaf children presented this 
problem: “To provide comfortable high-intensity 
lighting with freedom from shadows or glare.” 
Since the atmosphere was clean, a semi-indirect 
lighting system was recommended. Results: ‘60 to 
82 footcandles on the desks . . . 43 on the chalk- 
boards (after three months of continuous use.”) 
What's more, the diffusing plastic that was used 
is attractive, light, easy to handle and easy to clean. 
Building lighting equipment that will meet any— 


and all—classroom requirements is our business. It 
will pay you to investigate our complete line. Get 
B-5254, Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pa. 1.04291 


you can 6e SURE.. ie its 


Westinghouse 


PLANNED LIGHTING 
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What Has Been Your Most 
Interesting Lighting Job? 


' Any 1|.E.S. member can gain nation-wide recognition and prize 
1A money in the first 1.E.S.-sponsored competition for “My Most 
Interesting Lighting Job” to be held on a national scale. 


1. What is it? 


2. Who can enter? 


This competition is for you .. . 


3. How to enter? 


WIN Cash Awards plus regional and national recognition! 


ENTER “My Most Interesting Lighting Job’ Contest NOW! 
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Now That You Have Seen It... 


_— 
=, We feel sure you want to 


have as soon as possible 
your own personal IES 
member copy of the... . 





New Second Edition 


IES 
LIGHTING 
HANDBOOK 


Check the Handbook’s value to you, look over the 
@ 987 pages . . . beautiful maroon binding @ 655 photos, drawings, lighting tables, charts 


@ 18 technical reference and application sections @ Complete index fully cross-referenced for quick 


@ Complete appendices furnishing all kinds of and easy use 
data you use regolarly @ Manufacturers’ product section 


A brand new library copy of the Handbook has been sent to the Chairman of every |.E.S. Section and Chapter. 
Every Society member has the opportunity to fully examine the new volume to handle it to check over the sec- 
tions of particular value to him. Now you can see for yourself how readable and useful is this new book; how much 


improved are the new larger photographs on finer quality paper 


The Second Edition, IES LIGHTING HANDBOOK cannot be matched for its thorough, authoritative information 
on all phases of lighting art and application. For anyone to whom lighting is the whole or part of the daily work, the 
new Handbook is an extremely valuable working tool 


Price only $5.50 for one copy to 1.E.S. members, if you have not already ordered at the pre-publication price 
To — ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N.Y 


Order Now— 


Over half the first print- 
ing of the new IES LIGHT- 
ING HANDBOOK has al- 
ready been ordered. We 
believe seeing the book 
will stimulate sales of 
others. Better order your 
copy now! 


tly my membe py of the new IES LIGHTING HANDBOOK at the special 
- py et $5.50. saving me $2.50 over the reguler $8.00 price 


je encioted Bill me 


Zone 


Position 
wore ' you care te send slong payment with thes order and wo save the Society book Use Coupon 
keeping expense your courtesy will De wacerely appreciated 





Views and Opinions 


The End ot an Era 


THE TERMINATION of the 


Gas Association of New York which was publicly 


Electrical and 


marked by a testimonial dinner this winter in 
honor of the Association's last President, Frederick 
S. Kinsey, brings to a close an era of unique signifi 
eance in the annals of electrical and associated 


industries and businesses 


IMMEDIATELY fco!owing this dinner meeting, 
the furniture and general equipment of the Asso 
ciation were sold; the important records placed in 
storage ; 
Palace 


organization liquidated by consent of its governing 


the Headquarters rooms in Grand Central 
building were closed and locked, and the 
Board. All this might not have rippled the deeply 
flowing streams of commerce nor have justified 
much more than a brief news mention, were it not 
for the influences of this Association and of its 
Lighting Institute upon the operations and growth 
of the lighting industry in the New York area 


ePsper ially 


THE “LOSING of the demonstration 


might pass unnoticed, but for the fact that this 


rooms 


headquarters meeting place in New York for many 
years did materially assist the spirit of cooperation 
and coordination, just as its influence spread to 
other somewhat similar demonstration and educa 
tional centers in Chicago, Kansas City and else 
where. TI dueational efforts of the General Elee 
tric Company's school of lighting at Nela Park 
Cleveland 
grand pioneering work in the coordination of light 


undoubtedly 


which institution had previously done 
ing knowledge in that area, wer 
stimulated and rejuvenated. The Chicago Lighting 


Institute was an early outgrowth, and on mors 
modest scales there were numerous lighting demon 
stration centers and educational facilities developed 
under the auspices of operating utility companies 
or electrical distributors, as the idea spread. Even 
in London, Paris, Berlin and many European 
cities, the long-range value of the permanent light 


ing institute was rooted 


APRIL 1952 


rHE CRADLE of the Electrical Association (of 
1928) was actually one of these demonstration cen 
ters, although since 1923 there had been an organi 
zation to harmonize the industry locally. In the 
summer of 1929 there was opened under the name 
of the Westinghouse Lighting Institute an exhibit 
headquarters that occupied the major part of the 
seventh floor of the Grand Central Palace building 
Here was built a display center that covered almost 
40,000 square feet —- devoted to 


fully equipped demonstration rooms such as the 


an acre of space 


‘following 


fo 


udjacent loggia with 
ghted 


sary. models o outstanding 
monuments, busts of some smous ploneers 

promenade with a summer terrace, the latter brightened 
with an electric fountain and mos murals of illumi 


ai 
nated caverns and the night-time skyline of the city 
art gallery with a valuable collection of paint 
is convertible also into demonstration space 
ute the lighting of jewels, or of the operating 
a modern hospita 


room with examples of luminous windews, 


losing gk localized blackboard 


ces, and of the typical 
«trical store 
street with scaled stre« 


ghting posts and with 


ow windows and electrie 


um seating some two hun 
lighting fixtures of peculiar 
etrified stage with pre 
ipparatus and 


ld group 


example ‘ ctrical advertising 
ghting and electrical spe« 
as models of buildings 
ght over a city 
t-in residence with living ro dining room 
ath and kitchen representa 


ghting arrangemer 


display room 
1utomobiles and 
sign alin 

complete! 


landing 
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Draftsmen at work under large area plastic ceiling 


A Study of Large Area Acrylic Plastic Ceilings 


By 


ingineering nsists of 


HE CONSTRU¢ 
Buildin 
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lighting results obtained 
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Plenum of drafting room ceiling, deep 


hangers for panels and sprinkler pipes are 
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shown. 


175 





~ 


Sketch A Numbered areas for which brightnesses are 
given in Table I below. 


TABLE I.—Brightness in Footlamberts of the Numbered 
Areas of Sketch A Viewed from Area 1 
lamps at Normal Eye Level. 
rrugatec 
gated Poot- Ratio to 
perper Lamberts Task 
lamps 


square 


ens 


large expanse of window area | room 
were lowered during the thu ‘Vv, with 
esult that the reflective efficiency of the win 
all was increased to a point where it more 


loss of light trapped under drawing 


iaintenance factor after the room had 

for six months was particularly signifi 

us, since it indicated that there is very little 
ilation of dust on the upper surfaces of dif 


ising panels in a wall to wall installation. The 


Engineering Building adjoins the company’s pro 


es at the Bristol plant, which re- 


amount of industrial dirt, and 





building is not air conditioned. Vision strip 
windows in the drafting room were open frequently 
during the summer months of 1951. The resulting 
maintenance factor, together with the relationship 
between wattage per square foot and average foot 
andle levels, establishes clearly a high order of 


efficiency for this luminous ceiling installation 


Brightness Survey 


were naturally interested in the brightness 

of the installation, especially since we were 

with a 2800-sq.-ft. luminous ceiling area, 

ft. 3 inches above floor level, producing an aver- 

age illumination level of 118 footeandles. We know 

that in the opinion of some lighting engineers such 

a high level in a room this size would result in 

er ntolerable glare. A brightness survey made on 

that August 2, 1951 was most reassuring, as shown by 
blinds the figures in Table I and Sketch A 
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ec 
Sketch B Tllumination levels from win 
dow to opposite wall under varying condi 
tions, using the corrugated gray acrylic 
glazing over the vision strip 
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results of the brightness surveys 


The 


have been substantiated by the visual effect of the 


favorabk 


room on personnel who work at the drafting boards 
As 


luminous ceiling, personnel are hardly aware of its 


is so often the case with a properly designed 


or of any spe ific souree of light in the 


of 


presence 


room The absence glare and shadow in the 


room, particularly on the drawing tables, with re 


sulting minimum eye fatigue, has led to favorable 


comment on the working conditions provided 
Cost Comparison 


A cost comparison can be made between that of 
the luminous ceiling in the drafting room and the 
cost of a troffer lighting installation made by the 
company in an extension to its Physics Laboratory 


In the 


volved 


of a high noise level in 


of the 


latter case, becaus¢ 


in the testing equipment laboratory 


standard acoustic tile 


Th 


auring the 


specifications called for a 


ceiling with recessed troffers same contractor 


made both installations same general 


period ot time 
Based maintained illumination 
el of 


; 


on an average 


100 footeandles in the fti room, and 


candles (with unfavorab ess ratios 


ry extension r cent 


area for 
luded supporting members 


elling in 
nstallation 
board 


board 


equipment, sprinkler 


and asbestos-cement 


The 


to improve 


sheets. 


ity ashestos-cement 


ntenance because « 


pipes and ducts overhead 


Anti-Glare Glazing 


Closely related to the lighting installation in any 


for 


room primarily designed daytime use is the 
In true environmental 
the the 
should be 


drafting room 


problem of dayl ght control 
the field of 


and window 


whole walls 


the 


lighting view 


ceiling areas in 


brightness balance. Here again the 
of the 


nity 


Engineering Building gave us an opportu 


to dictate a continuous fenestration design 
that would reduce direct glare from the sky and 
bring the window areas into the desired balance 
This was accomplished by installing, above oper 
able 15-inch high vision strips of clear glass, fixed 
sheets of corrugated transparent gray acrylic plas 
ceiling height of 


light 


tic, running 3 feet 4 inches to the 
the The 


mission of 30 per cent 


room material has a white trans 


and effectively reduces sky 
ghtness. The position of the corrugated glazing 
it 18 interposed 


sky Nearby 


bright 


that, from a drafting table 


the viewer and the plant 


‘ portionatels less are seen 


buildings 


through the clear glass strips below the gray 


pane ls. Skv brightness and that of the view below 


the horizon are thus brought into balance with the 


luminous ceiling, which itself makes juncture with 


op of the glazed area 


The 


ay glazing, of « 


visual effect with the corrugated 


ed 


ourse, varies with 


achie 
the intens ty 
ult to describe in measurt 
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mm WwW 
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under varying conditions 


that direct 
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Executive 
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are supporte i iminun | 


ck 
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ela pl 
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15W sli 
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mmmere 
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Ceiling heig 
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ping are ‘ e Tor 
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treat 
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as for ti dratting roon 
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ling technique 
ide in two laboratories, measuring 59 feet by 
47 feet 

Each 


om-lengtl 


and by 26 feet respectively, on the 


of these 


laboratories is lighted 
V-shaped 


troughs, six feet 


are simply continuous runs of 


orrugated acrylic plastic sheets, hinge 
to an aluminum channel at the apex of each 
Quarter-inch 


support the 


hanger rods from ac 
ges of the 


attached to 


UIST le 


luminaires, Outer ed 


ent white diffusing panels are 
im angles which are fastened to 


he 


iown on i i ‘ ri for 
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a way that they and 


unhooked 
cleaning and 
lighted 


F96TS 


ny cope T titniin 
thre banks of 


miline fluoreses 


iires are 
ontinnuous 


nt lamps 


lighted with 
ially available tubular fixtures consisting 


formed acryli plast ix 


the 


semi-cylinders, the 


clear and lower one white trans 


enclosing two fluorescent lamps 


oft 


in 


' sults 


drafting 


Oh 
Ph 
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ng and maintenance studies 
the Building 


re in 


of all installa 


Engineering in addition to 


reported he connection with the 


room, are in 


progress 
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Lighting a Sports Arena 


LIGHTING OBJECTIVE: To provide adequate illumination for general sports activities 
spectators, for televising games, and for motion picture photography. 


for both players and 


Installation at the Palestra, University of Pennsylvania, Philadelphia, Penna. 


Ficure 2 shows the plan dimensions of this university 


General Information: 


capacity is 16,000. The surfaces are finished ; 


menads 350 foot 


television engineers requested SO for 


ikes 


Department mi ime training fi 


ousand-watt 


Installation: (ne-t! 
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shield the units from the view 
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es average after two years’ operation is provided by rows B, C, D, E, and F 

burning at rated voltage (approximately 20 watts per square foot over playing 

on requirement Laymen thought films made under this illumination level 
disagreed 

essary fe vrofessional-quality motion pictures is obtained by lamping rows 


(0-watt lamps burned at 10 pe ent overvoltage 


Published by the Committee on Publications of the Dluminating Bngineering Society 
1860 Broadway. New York 23, BW. Y. 


Series XVII 4-52 





















Executive's office as redecorated 
and re-lighted. Detail of instal 


lation shown above 





HE 


often the lighting engineer’s most baffling 


iftices of management” are 





‘paneled 


challenge. Wood paneling, and the dignity 
of the position combine to pose both a lighting and 
1 psychelogical problem 
Two walls of this executive's office shown were 
originally lined with an eight-foot oak paneling and 
four feet of leaded glass above. The other two walls 
msisted of three feet of paneling plus nine feet 
of factory-tvpe windows extending to the ceiling 
The floor was covered with dark brown tile; the 
eiling was of concrete with false beams. It could 
have been worse typical areas are often lined 
with dark walnut, waxed, and have the inevitable 
glass-topped executive desk 
In the relighting plan, a luminous ceiling using 
corrugated acrylic plastic panels (36" x 42”) was 
installed, supported on aluminum T-bars 24 inches 
helow the oneret eiling. Custom-made wiring 
channels locate the twelve 96-inch and twenty 72 
inch lamps 21 inches above the plastic panels. The 
light sourees are 96TS and 72TS slimline lamps 
operated at 200 ma. Lamps are mounted in pairs 
on 3-inch centers with adjacent pairs 24 inches 
apart. Each pair of lamps consists of one cool 
white and one warm white lamp, controlled sepa 
rately by remote control touch plate switches 
located at the office door and beside the desk. These 
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Two-Level Three-Color Lighting 
For an Executive's Office 








switches control the supply oltage to the ballasts 
vhich are mounted about 50 feet from the office 
lo improve the efficiency, the valance boxes for 
drapery supports were built around the top of the 
factory windows and the leaded glass windows 


vere covered with plywood. The plenum chamber 


ncelosed from the office below, is painted white 
lo complete the relighting plan, the two feet 
vall between the luminous eiling and the oak 


paneling is oyster white to provide an intermediat: 
brightness strip hetween the two Rowse colored 


e mounted on traverse rods, completely 


draperies a 
covering and concealing the factory-type windows 
Wall to wall pale rose carpeting provides a floor of 


desirable reflectance value 


Results 


'wo-level, three-color lighting is provided by 
this design. With standard cool white and warm 
white lamps in use simultaneously, average level 
after 250 hours operation was 104 footcandles, with 
a well-diffused 130 footeandles on the desk top 
With either the cool white, or warm white lamps 
alone in use, the illumination levels were about 


half these values 


Two-Level. Three-Color Lightina 181 
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CURRENT PRACTICE in all phases of 
lighting application indicates 
trends toward: 


®@ combining light sources 


® combining types of equipment and 
techniques 


combining acoustical elements with 
lighting techniques 


improved quality in industrial lighting 


wide acceptance of brightness engineering 
principles 


facilitating maintenance 


4 


Combined incandescent, fluorescent and 
old cathode lighting is used in the 
Walgreen Cafeteria, Chicago, using a 
riety of techniques and equipment 
ve) Recessed louvered 
equipped with 96-inch T-8 and 
jeluxe warm white lamps 
ma provide 20 foot 
mination on table tops 
and recessed spots use 
watt filament lamps re 
ngle lengths of cold-cath 
re ed in the coves. Walls 
brow! celling is of gray 
materia floor is light green 
urtesy General Electr 


Cleveland, Olno 


4 


Low brightness, luminous indirect lighting equip 
ment has been coordinated with furniture and 
decoration reflectances in this outstanding exam 
ple of “brightness engineering” in the Burlington, 
N. J. school system. As shown above in a kinder 
garten room, three continuous rows of luminaires 
each have two 40-watt standard cool white lamps 
Footlambert values of the surfaces are marked 
on the picture. Photo and data courtesy of Webb 
Shively, F. U “ akefeld Brass Co., Philadelphia 
Office. 


The louverall ceiling in Halboth’s Pharmacy, 
Brentwood, Pa., is made of 36-inch square louver 
sections with 137 two-lamp fluorescent industrial 
type reflector luminaires, which supply an aver 
age of 70 footcandles. The louver sections can 
be easily removed to facilitate maintenance 
Photo courtesy Duquesne Light Co., Pittsburgh, Pa. 
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Acoustical baffles are combined witha —> 
luminous ceiling in this private office at 
the Thor Corp., Cicero, Ill. Vinylite 
plastic strips are mounted 9'6” over 221 
square-foot area, concealing eighteen 
40-watt fluorescent lamps on 3-foot cen 
ters. Average maintained level is 43 
footcandles. Photo courtesy Luminous 
Ceilings, Inc., Chicago, Ill. 


| fi 
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<4 Color-true light. approximating day 
light, was one goal in relighting this 
sales area at Julius Gutman & Co., 
Baltimore, Md. Fluorescent and incan 
descent are combined in the luminaire 
design, which consists of spaced groups 
of louvered and shielded metal fluores 
cent units, each of four 40-watt lamp 
capacity, plus similar incandescent 
units spaced on an average between 
groups of three fluorescent luminaires 
Photo courtesy Metalcraft Products Co., 
Philadelphia, Pa. 


Current Trends 


Production area of the Metals and Con- -—> 
trols Corp. plant, Attleboro, Mass., uses 
light finishes throughout and equipment 
chosen to provide considerable upward 
light and shielding of lamps. Ceiling is 
white; walls, light green; machines, 
light green. Illumination level is ap 
proximately 75 footcandles. Photo 
courtesy Spencer Thermostat Div., Metals 
& Controls Corp., Attleboro, Mass. 
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practical equivalent for multiple sources of equal 
brightness and areas which are located above the 
line of wision is the total of the individual areas 

cated at the position of the source closest to the 
ine of vision. In a later investigation,” this tenta 
tive conclusion was checked in a simulated visual 
environment. On the average, observed and caleu 
lated brightnesses at the borderline between com 
fort and discomfort or BCD brightnesses differed 
by only about 5 per cent 

The present paper presents the results of an in 
vestigation which was designed to determine 
whether the above tentative conclusion would hold 
for several typical lighting installations. Included 
ire the results of an analysis leading to the devel- 
opment of a meaningful numerical scale for rating 
visual comfort. Also presented is a brief compari- 


son of the results obtained by several investigators 


Rating Typical Lighting Installations 


Experimental Conditions.—The previous experi- 
ments involved circular sources and long narrow 
luminous areas which are difficult to relate to the 
more commonly used types of lighting equipments 
Furthermore, the usual fluorescent lighting instal 
lation may contain many individual units each of 
which presents a different perspective to an ob 
server. Therefore, the present investigation was 
devised to include five combinations of units rang 
ing in number from 4 to 21 and to determine how 
the individual units in each group combined to 

e a sensation of brightness 
al 4-lamp 40-watt fluorescent units were 
arranged in two sizes of experime ntal rooms as are 
llustrated in Fig. 1. The units were mounted 5 
the observers who viewed 
points marked “X.” The 
enter to center 
a as 
or 


D and E 


or classroor 
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Figure 1. The arrangement of typical 4-lamp 40-watt 
fluorescent units used in the present investigation. The 


unite were mounted 5 feet above the observer who was 
located at “X.” 
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ance as compared with the results obtained by 
larger groups in the investigations of the basic fac 
tors. In order to check their subjective appraisals 
of brightness and to determine whether they could 
be considered to be a representative group, they 
were required to adjust the brightness of a circular 
source located on the horizontal line of vision until 
they deemed the visual sensation to be at the bor 
derline between comfort and discomfort or the 
BCD sensation. This was similar to one part of the 
basic investigation. The source was 2.125 inches in 
diameter and viewed at a distance of 10 feet. At 
this distance the source subtended a solid angle Q 
of 0.000246 steradian. The adaptation brightness 
F was 10 footlamberts. The average BCD bright 
ness selected by the five observers was 1330 foot 
lamberts. The calculated average BCD brightness, 
using in Equation (1) M equal to 108, and appro 
Q and F, was 1310 


indicated that, on the 


priate values of This excep 
tionally close agreement 
average, these observers could be cons dered to be 
representative of the larger group 

It is interesting to note that the average bright 
onsistent with 


the brightnesses chosen by them in the earli« 


ness selected by each observer was 
r study 
of the effect of the size of source upon BCD bright 
ness. Furthermore, the relative order of I 
servers from low to high remained un 

s believed to be very necessary to select observers 


who, on the average, appraise brightnesses in a 


representative manner. If their response were not 
quantitatively representative, it would be 
However, throug! 


BCD brightness 


sible to check the relationships 


out all the investigations of the 
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relationships the observers have never been know- 
ingly influenced in their judgment of brightness, 
but the smaller groups have always been carefully 
selected to be representative of the 50 observers 
used in the determination of the standard BCD 
brightness 
Procedure.—In the original investigations it was 
found that the methods involving momentary expo- 
sure of sources gave consistent and reliable results. 
Furthermore, when one source was located on the 
line of vision and viewed directly by the observers, 
this procedure maintained the adaptation bright 
ness as close to that of the surrounding field as 
Thus, the observers did not become adapted 
The condition 


possible 
to one of the sources of brightness 
of momentary exposure approximates that of a 
worker looking up from the adaptation brightness 
of a large area, such as a desk, towards a source 
of higher brightness and appraising the sensation 
during the first brief period that the source or 
sources were in the field of view 
The comparison method was used. That is, the 
observers adjusted the brightness of a test source 
located on the horizontal line of vision so that the 
initial sensation received from it was the same as 
the initial sensation received from the particular 
installation being compared. At all times the line 
of vision was horizontal and down the room, paral- 
lel with the units. The test source was identical to 
the one previously described and used for checking 
the observers 
Since it was not feasible to maintain an adapta 
tion brightness and to turn the fluorescent units 
on and off, a mechanically operated translucent 
plastic shield was used to expose alternately the 
units and the test source. This shield was close to 
the eyes and thus filled the greater part of the 
visual field. The shield was illuminated so that in 
each case its brightness corresponded to the bright 
ness of a visual task having a reflectance of about 
70 per cent located on a desk in the specific room 
For example, in condition C, the average foot 
eandle level was 50 footcandles for which the 
brightness of the plastic was adjusted to 35 foot 
erts 
By this method the visual sensation of brightness 
a complete lighting installation was equated 
to the brightness of the small circular test source 
Since the original investigations upon which Equa 
tion 1 is based also involved circular sources, it is 
possible to calculate the index of sensation M for 
the test source. A similar calculation for the fluo- 
rescent units, using the sum of the individual solid 
angles subtended by each of the units as Q, vields a 
second value of M. If the two indices of sensation 
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Rating Sensory Appraisals 


oncept seems to be readily appli 
appears desirable 
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the BCD 


to lighting installations, it 


al seale that 
indu ed by sources of 
to be of practical 


a numeri 
visual sensation 
For such a seale f 
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Juckiesh and Holladay 


the effects of 


included an attempt at appraising 


They de 


in their comprehensive 
bright light sources 


igation 


visibility 
ho-phvsiological effects of glare 
f comfort-diseomfort or “degrees 


ale of 
noticeable sensation 


from a searcely 
More re 


sensation 
intolerable and painful sensations 
e and Hopkinson‘ applied four 
just imperceptible glare to 
a few observers 


ently, Petherbridg 


ranging trom 
rlare. When only 
to agree upon 


f comfort and 


erable 


it is possibl 


aA series 


of sensa ; 
defini tous derrees 


and average indices 
particular sensation 


installations and 
liscor However, any 
onsiderable debate among a 


TABLE I Physical data 
tion M for typical fluorescent lighting 
single sources of brightness which were judged to produce ' 
the same visual sensation a matter of 

’ individuals. Therefore, the criterion 

Experimental Condition . . ' 

a B c D r ised ‘ ivestigations of the basic factors’ was 
; } vie ‘ ngle sensation at 


and 


the bor- 
Thus 


Lighting Installations 

discomfort 
ors which govern whether the 
1 visual environment are comfort 


ommon basis and combined 
m such as Equation (1 
vyhase of the investigation a ran 

observers was used to determine 
ghtness of onditions 
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which were incorporated in later phases as a 
mon denominator. These conditions included a 
ireular source 1.48 inches in diameter, located on 
the line of vision, and viewed amid a surrounding 
field brightness of 10 footlamberts. At the viewing 
distance of 40 inches, the source subtended a solid 
angle of 0.0011 steradian. The individual values of 
brightness judged to be at the borderline between 
comfort and discomfort ranged from 315 to 1600 
footlamberts and the geometric mean BCD bright 
ness was 830 footlamberts. The variation among 
the individual observers is to be expected because 
of the many physiological and psychological factors 


‘ 


which may influence the subjective appraisal of 
bright areas 

Since these data were obtained by a relativels 
large number of observers, they can be used gs a 


basis for establishing the probable percentage of a 


group who ean he expected to judge the brightness 


ource to be at, or more comfortable than, the 


borderline between comfort and discomfort. An 
analysis of the data indicates that an approximate 
lv normal distribution was obtained from the 50 
observers. Rather than develop a percentage scale 
in terms of brightness, it was decided to apply the 
general equation which relates the index of sensa 
tion M to the BCD brightness B 
both the 


In the equation 
index of sensation M and the source 
brightness B are to the first power; thus, they are 
directly proportional. Therefore, M 

ombined effects of all the 
“K-factor” developed by Holla 


day. It enables comparing various brightness con 


an be used to 
rate the factors and 
corresponds to the 
ditions Thus. for example, smaller and larger 
values of M indicate greater comfort or discom 
fort, respectively 

The data obtained with the 50 observers have 
of BCD 


brightness and are presented in Table II. The 


been grouped into 100-footlambert ranges 


average BCD brightnesses selected by the observers 


included within each range of brightness are shown 


TABLE II 


ond column. The index ot sensation for 
value of brightness has been caleu 


* In the fifth column 


each average 
lated by means of Equation (1 
are indicated the number of observers who estab 
lished indices of sensation greater than the average 
These 


have been converted into the percentages presented 


value for their range of BCD brightness 
in the last column. Thus, for example, the indices 
‘f sensation M for 41 of the 50 observers, or 82 per 
ent of the group, were greater than 70. In other 
words, 52 per cent of the group could be expected 
to find a standard source brightness of 580 foot 
imberts to be at or more comfortable than the 
borderline between comfort and discomfort 

The relationship between the probable per cent 


of comfortable observers (column 6) and the aver- 


age index of sensation (column 4) is presented in 
Fig. 2. The percentages have been plotted on a 
normal probability integral scale. The plotted 
points may be represented by a straight line which 
indicates a normal or Gaussian distribution of the 
individual observed BCD brightnesses in terms of 
the index of sensation MV. Thus, the group of 50 
observers can be considered to be representative of 
a much larger group 

From the relationship of Fig. 2 it is possible t 

dict the probable per cent of a given group who 
uuld be expected to judge a specific combination 


ot source s1ze 


position and brightness and the 
adaptation brightness to be at, or more comfort 
able than, the borderline between comfort and dis 
comfort. For example, if, by use of Equation (1) a 
value of M equal to 160 is obtained for a specific 
ombination of environmental factors, only about 
10 per cent of a group could be expected to be com 
fortable. On the other hand, if M is about 40, 95 
per cent would be expected to be comfortable 


It may be of interest to compare the probable 


The distribution of BCD brightnesses and indices of sensation M as determined by 50 observers, 


illustrating the per cent of the group who would be expected to judge the brightness conditions to be at or 
more comfortable than the borderline between comfort and discomfort 


BCD Brightness Number of 
Range Average Observers 
"9 42 2 
4 


64 


BCD Briaghtne 


ss Ratings 


Average Index Observers selecting higher values of ™ 
of Sensation Mumber Per Cent 
4i 45 
4 44 
‘ 


in Laghting Practice Giuth 





similiar experimental conditions indicates the fol 


lowing approximate relationship 


log M=K +01 2 


SCRE RS 


By means of this expression, it 18 possible to relate 
various values of M to several of the visual sensa 


mer Ont Out 


tions defined by Luckiesh and Holladay as is shown 


in Table IV. The values representing the probable 


per cent of comfortable observers given in the last 
olumn were obtained from Fig. 2 

It is pointed out that the visual sensation indi 
ated in the first column and the corresponding K 


factors and values of M ave in terms of an average 


PROG 40. tf PERCENT 


, , . observer and all who may view any specific bright 
«~ 100 wo : . 
MOLK OF SENSATION, ws ness conditions may not receive the same sensation 
Figure 2. The relationship between the probable per cent Hlowever, a source brightness that is “very comfort 
of observers who would be expected to find that the index able” for the average individual should be expected 
of sensation M representing a given combination of to be comfortable rather than uncomfortable for 
brightness conditions to be at more comfortable than the 
rightness conc 4 . most people It is interesting to note that the rela 
borderline between comfort and discomfort 
tive brightnesses corresponding to the indices of 
sensation M indicated in Table IV appear to agree 
generally with those found by Petherbridge and 
Hopkinson : 
Thus, sources of brightness may be evaluated 


e "rl of , ybable ” “«”) 7 » 
TABLE I11—Comparison of probable per cent of ither in terms of the probable number of comfort 


comfortable observers for five typical fluorescent 
lighting installations visual sensation that may be received by the aver- 


able observers or in terms of the degree of the 


A B aye observer In either case proper control of 


; brightnesses of lighting equipments is indicated if 


maximal comfort is to be achieved 


Comparison with Other Researches 


Space limitations do not permit too much of a 

detailed discussion, but it may be of interest to 

pare briefly the results obtained by several in 

rooms vestigators. While differences in experimental pro- 

eld and edures and observers and in definitions of com 

mdingly fort and discomfort make such a comparison diffi 

ult, there are sufficient similarities to indicate a 
general agreement in several respects 

Holladay, in his original investigation,’ investi 

ited a limited range of sizes of sources located on 

» line of vision. A later experiment by Holladay, 

d by Luckiesh and Guth,® permitted modi- 

ng the original relationship by incorporating a 

tor which involved the displacement of a source 

the line of vision. Luckiesh and Guth' ob 


ained data for a wide range of sizes and various 


ationship between various degrees of visual sensation and numerical ratings applied to brightness 
conditions producing these sensations. 


Probable Per Cent 
Holladay of Comfortable 
Visual Sensation K-factor Observers 
95 
58 
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angular displacements. An investigation by Peth- 
erbridge and Hopkinson* was based upon a source 
f vision. The 


results obtained in these three investigations are 


located 10 degrees above the line o 


presented in Fig. 3 for comparable experimental 
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Figure 3. The relationships between the brightness and 

the size of a source producing comparable visual sensa 

tions as determined by three investigations for a sur- 
rounding field brightness of 10 footiamberts 


conditions which include a source located 10 de 
grees above the line of vision and an adaptation 
brightness of 10 footlamberts for approximately 
the same criteria of comfort. The Petherbridge- 
Hopkinson curve was obtained by interpolation 
from their graphical representations and is slightly 
different than the relationship indicated by their 
simplified empirical equation 

The curves indicate several interesting compari 
sons, even though the experimental techniques and 
the definitions of comfort and discomfort were not 
identical. A major difference between the tech- 
niques is that Petherbridge and Hopkinson varied 
the brightness of the surrounding field whereas in 
the Holladay and the Luckiesh-Guth investigations 
the brightness of the source was varied. This may 
be the reason for the difference between the slopes 
of the curves since changing the field brightness 
introduces an uncontrolled and variable level of 


adaptation. Nevertheless, the three curves indicate 


a straight line relationship for solid angles less 
than about 0.01 steradian which corresponds to 
about a 13-inch circular area viewed at a distance 


of 10 feet. The 


Luckiesh-Guth investigations both indicate that the 


Petherbridge-Hopkinson and 


permissible brightness for a constant visual sensa 
tion must be reduced more rapidly as the size of 
the source is increased beyond 0.01 steradian. The 
differences in the absolute brightnesses found in 
the three investigations illustrated in Fig. 3 are 
not considered to be excessive considering the dif 
visual environ- 


ferent experimental procedures, 


ments, and observers used. Data obtained by Ver 
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meulen and de Boer* have not been piotted in Fig 
3 because of the limited scope of their investiga- 
tion. However, the relationship found by them was 
essentially parallel to the Luckiesh-Guth curve. It 
also is interesting to note that the glare rating 
nethod developed by Harrison’ before the results 
of these new investigations were published gener 


ally agrees with the experimental findings 


Conclusion 


The investizations and analyses described in this 
paper are intended to provide a better understand 
ing of some of the aspects of comfortable bright 
ness relationships. They illustrate that a subjective 
method of appraising brightnesses can be devised 
and that such a method provides a useful means 
for determining comfortable brightness relation 
ships in actual visual environments. Furthermore, 
the new data indicate that the BCD concept ap 
pears to be applicable to actual lighting installa 
tions with resulting values of the index of sensa 
tion M that are logical and consistent with experi 
ence. The development of a so-called scale of prob 
ability of comfort is an attempt to assign an under 
standable meaning to a more or less arbitrary scale 
Thus, our knowledge of the effects of 


the various factors which govern whether an area 


of numbers 


is visually comfortable has expanded considerably 
and it should be possible to apply this knowledge 


to modern lighting practice 
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Empire Elegance Enhanced by Lighting 


The y decorated Cardinal Room at the Curtis are 31 square units with 75-watt filament lamps. The ten 
Hotel in Minneapolis is made even more attractive by the spots over the orchestra have 150-watt filament lamps. A 
lighting installation. Under the perimeter spots and the bullet-type swivel unit, added as an after-thought, is 
orchestra spots the illumination level is four footcandles mounted inside the center cove for spotlighting the 
at table level, and under the center cove eight foot speaker or entertainers. The colors of the decor are 
candles. The center cove has 26 luminaires, each equipped white ceiling, pink center cove, cream walls, with dark 
with two 40-watt fluorescent lamps placed end to end red perimeter cove, dado and panels at each side of the 
There are 56 units in the perimeter cove, also containing orchestra. Photo courtesy of General Electric Co., Nela 


two 40 watt lamps. Recessed under the perimeter cove Park, Cleveland, Ohio. 
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The Evaluation of Visual Comfort Data 


lighting engineer, stated 


HE GOAL of the 


broad terms, is to provide such illumina 


in 
ankind 


will be 


tion patterns for all the needs of n 


determined responses 


that desired 
elicited 


pre 


from observers. These responses are vari 


ous, depending upon which aspect of the total re 


These 


rate of visual »erforr 


sponse is to be emphasized aspects In lude 


nance, accuracy 


among others 


and comfort. This discussion will be confined to 


one aspect of comfort; vis., visual comfort 


The BCD Thresholds 


The minimum quantity of light that can be per 
ceived —the threshold measured. The 
other end of the light to 


is intolerant, can also be 


can be 
the quantity of 


scale 


which the eve measured 


but the various degrees of response between mini 
} 


mal perception and intolerance are not so obvious 


rhresholds of visual comfort-discomfort have to 
be established by 


olds provide satisfactory precedents, and following 


definition. Other visual thresh 


these precedents thresholds of visual comfort-dis 


comfort become those visual conditions that will be 


found ec 


uncomfortable by the 


half of a group of observers 


half In 


will be an even split in the re 


mmfortable by 
and other other 
words there 

These 
thre 
thresholds 

The a 


generally 


sponses 
thresholds are referred to as BCD 
sholds, or the “brightness comfort-discomfort” 
ailable data as to their actual location are 
As each 
gator used different and small groups of observers 
different and different this 
was to be expected Also, the sizes of 


sources, and of adaptation levels, the 


considered conflicting investi 


procedures criteria, 
range of 
varies with 
different experimenters and in total is small 
The formulae’ expressing the results of the best 
known investigations seem to differ considerably 
Nevertheless, if the data of these investigators are 
analytical com 


plotted together for purposes of 


parison, in the manner shown in Fig. 1, the curves 
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By H. L. LOGAN 
A. W. LANGE 


This paper attempts a workable correlation 
of Holladay's, Luckiesh and Guth’s, Harrison's 
Moon and Spencer's and Petherbridge and 
Hopkinson’s work on visual comfort: adds 
original data derived from measurements in 
135 natural fields of view; demonstrates a 
solution that satisfies the data, and the the- 
oretical considerations that also have to be 
satisfied; and concludes with a description 
of the procedure required to arrive at a com- 
fort evaluation of an existing visual situation, 
or a comfort evaluation prediction of a 
planned situation. The evaluation takes the 
form of the percentage by which, for example, 
an artificial lighting job will be below or above 
the comfort-discomfort threshold for the con- 
ditions obtaining in the job. Finally, this per- 
centage is correlated with the percentage of 
observers that may find the job comfortable 
or uncomfortable. 


to show general similarity in slope and 
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HOLLADAY —- —---— HARRISON (SHOWING ADJUSTMENT ) 


Figure 1. Summary of visual comfort evaluation data. The encircled numerals are footlamberts and locate the various 
approximations of comfort-discomfort thresholds for the adaptation levels shown 


BCD Curves tal data it does make a better fit (see Fig. 2) than 
menee (referred any straight line that can be drawn through the 
rves) plotted in points 
htness and source size. The 


lamberts and the sour 





field of view. The area 











Figure 2. Allowable helios (brightness) ratio. e Experi- 

mental points of Holladay Q 5.5 10-2 steradian, 

sensation “just not unpleasant.” (Figure 10. From “The 
base curve Visual Effects of Non-Uniform Surrounds,” Moon and 
experimen Spencer, J.0.8.A., March 1945). 
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The Moon and Spencer Extrapolation 


This extrapolation, when translated into BCD 
thresholds, plotted against source brightness and 
varying Q, appears as the dashed lines on Fig. 1 
A check of the upward sweep of these curves, when 
prolonged into the region of star brightness and 
size (very small Q), shows them to be among the 
possibilities, since they obey Ricco’s “Law.” How 
ever, the downward slopes of these curves carried 
into the region of very large sources would lead 
to conclusions that are contrary to general obser 
vation For example, it follows, as these curves 
level out, that for a given brightness of source the 
BCD response stays the same no matter how much 
the glare source is increased in size beyond about 
one per cent of the visual field. That is, that 
increasing the glare source in size beyond 1% of 


the visual field will not increase the glare 


The Holladay, Luckiesh and Guth, Harrison 
and Petherbridge and Hopkinson Data 


The Holladay data (see Fig. 1) are plotted as 


straight lines. Straight lines, irrespective of slope 
or location, can only be approximately correct for 
a short distance. Extrapolated upwards into the 
small Q region they show BCD thresholds at a few 
thousand footlamberts whereas we know from uni 
versal experience with stars that the ultimate 
threshold in this region is up in the millions of 
footlamberts 
region of large Q they lead to predictions that do 
Luckiesh-Guth 


data, as so far published, if extrapolated downward 


Extrapolated downwards into the 
not check with experience. The 


in the direction indicated would lead to the conclu 
sion that a source of light over 10 per cent of the 
field in size will be uncomfortable just by virtue of 
size.* This is belied by our experience in natural 
fields of view where the maximum brightness is 
often a cloud or clouds oceupying more than 10 per 
cent of the field, in a comfortable field of view 

The Harrison curves are displaced below the 
corresponding curves of the other investigators by 
an amount varying from 65 per cent to 88 per cent 
of the BCD values of the other investigators 
Applying this observation to the probability curve 
in Fig. 8, it would appear that Harrison is using 
that visual condition that all people will find con 
fortable at all times, as his criterion. If Harrison's 
eurves are adjusted on that assumption they will 
be found to be in reasonable agreement with the 
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corresponding curves of the other investigators for 
sizes of Q running from 2/100th’s of 1 per cent to 
1 per cent of the field. They will also be found to 
be similarly unreliable for large or very small Q 

The Holladay curve, the Luckiesh and Guth 
curve, the Petherbridge and Hopkinson curve, and 
the adjusted Harrison curve, for the 10 footlambert 
threshold, agree closely between Q 0.05 and 
@ = 0.6 (Fig. 1). The theoretical Moon-Spencer 10 
footlambert curve passes through the other curves 
at the point where they also all agree, vis., @ = 0.4, 
so this point seems reasonably well-established. The 
agreement in slope of four of the five curves also 
seems significant. However, the divergencies be- 
tween the curves at the other levels prevents a 
satisfactory determination of the location of the 
other thresholds without additional data 


The 1000 Footlambert BCD Threshold 


This additional data was sought in the records of 
natural lighting investigations made by one of the 
writers over a period of fifteen vears. These records 
included measurements of the maximum brightness, 
its size and location and the mean brightness of 
the natural field in which each maximum bright- 
ness was measured. In each case the situation was 
judged as comfortable or uncomfortable by the 
available observers. From three to twelve observers 
were used in individual cases, but as these observers 
varied from scene to scene a total of about two 
hundred were involved in the entire series of ob 
servations 

These observations established the location of the 
1000 footlambert threshold and its slope, from Q 

0.1° of field to 40 per cent, as shown in Fig. 3 
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Figure 3. Observations taken from fields of view in nature 
to establish the F 1000 Ft-L threshold. 
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Location of the BCD Thresholds 


As the various workers are in close ment on 
the 10 footlambert Luckiesh 
and Guth data are based on by far the largest num 
Lueckiesh-Guth 
is level and carried out to meet the 


of Guth at 


agree 
threshold, and as the 
ber of observations, the curve was 
adopted for tl 
communicated) end point observation 
Y 100 per cent 
ship between the 


by Holladay 


even though 


Also as a logarithmic relation 
arious thresholds was established 
and confirmed by succeeding investi 
gators they disagreed as to the 
and as the evidences 


100 and the 1000 footlambert 


logarithmic 
location of the 1, 10 


thresholds 


spacing; 


was strong the logarithm spacing 


adopted for the other thresholds was that dictated 


Figs. 1 and 4 


by these sere 


The Region of Very Small Q 


Satisfactory continuation of the threshold cutves 


into the region of very small Q is a problem, but 
‘ ¢ | 


the recently work of Putnam and 


published 
Faucett n whi 


down to y 


h they worked with a source size 


0.00002 per cent, can be used as a 


tentative particularly as their observations 


giice 
approached closely the region where Ricco’s “law,” 
requiring a slope of —1, takes effect 
Thess 


whicl 


Fig. 4 
data presently available for 


Wit! 


conclusions are put together in 


shows the basi 


the construction of a visual comfort chart 


these pted the construction of 


data acce 
1 0.1 to 


1000 footlamberts, and Q’s from 0.0001 to 20 pet 


comfort chart showing BCD thresholds fron 
visual field, becomes ¢ 


Fig 


ent ot the 


Such a chart is given in 


Off-the-Line Brightnesses Versus 
On-the-Line Brightnesses 


D threshold curves fo various 


adaptativ els shown in Fig. 5 ar ed from 


j 


data in which brightness on the line of sicht was 


used as the reference state, while in evervday ex 


‘iated 
method 


discomfort is usually 


brichtnesses off the 


perien visual 


} ASSO 


with line of sight, a 


of translating off-the-line brightnesses into equiva 


lent on-the-line brightnesses, is necessary 


Fortunately the work of Luckiesh and Guth on 


this phase of the problem provides an acceptable 


method of translation. If the position indices ex 


perimentally determined by Luckiesh and Guth* 
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Figure 6. (a) The position indices determined by Luckiesh 
and Guth are laid out above on one “quadrant” of the 
spherical perspective protractor shown. This chart may 
be laid directly on a spherical perspective drawing, and 
the position indices of the various lighting units be ascer- 
tained directly in inspection. These indices are factors by 
which off-axis brightnesses may be divided to convert 
them to equivalent brightnesses on the line of sight. 
(b) Special protractor for spherical projection of the 
field of view 


are laid out on a spheri al perspective construction 
chart as in Fig. 6, the position factor for any glare 
field of 
As the position 


muuiree or brightness in the view can be 
etermined directly by inspection 
mmetrical laterally it is necessary to 


left 


This position index grid 


are sv 


m on only one-quarter of the chart 


ight upper quarter 


an then be placed over the spherical perspective 


onstruction chart of any lighting job, permitting 


position factor of any lighting unit, or bright 


ess, to be read directly5 
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Figure 7. Spherical perspective 
of the installation analyzed in 
the text 





er a spherical perspective construction 

if the job (see Fig. 7 
The fifth column, B’, is the result of the figures 
in the first column B divided by the figures in the 
fourth column P. They are therefore the “on-the 
line’’ brightnesses that are the equivalent of the 


ff-the-line” brightnesses in the first column. It 


ill be noticed that these equivalent “on-the-line” 


brightnesses varv from 37.5 to 300 footlamberts 
As different brightnesses cannot be added it is 

essary to convert them into one equivalent 
brightness 


This transposition becomes theors tically possible 
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Jewelry Displayed 
By High Level Lighting 


General] illumination in the King’s Jewelry, 
Duquesne, Pa. is provided by nine ceiling 
mounted four-lamp 40-watt fluorescent lu 
minaires with diffusing glass sides and 
louvered bottoms. Merchandise in full 
view in glass counters or under inspection 
on top is highlighted by a system of 24 
recessed PAR-38 reflector units, on two 
foot centers. Average general illumination 
is 95 footcandles, and on counter tops is 
180 footcandles. Photo courtesy Duquesne 
Light Co., Pittsburgh, Pa. 
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Exterior Lighting for a Factory Office Building 


LIGHTING OBJECTIVE: To identify a manufacturer's branch office building at night, emphasizing the striking 
modern architectural features 


Installation at W. P. Fuller Paint Company, 222 North Avenue 23, Los Angeles, California. 
General Information rlass and wallpaper 


bars between 
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Color Correction and Other Important 
Improvements In Mercury Lamps 


HE HISTORY of the electric lamp has been 
one of steady improvement in the efficiency 
of the production of light. Many new types 
of lamps have been invented, and the development 
has generally been in clearly defined stages, eacl 
stage bringing forth a new lamp. However, the 
present era of development has produced not on 
but several new types, of which the fluorescent and 
quartz mereury vapor lamps are outstanding.’ This 
paper will describe some of the newer developments 
in the quartz mereury vapor lamp which have 
made it a light source of higher efficiency, longe 
life and superior performance. Fig. 1 shows th 
significant improvement in the average life rating 
of typical lamps during the last few years, and 
Table I lists technical 


types 


characteristics for several 


New Method of Introducing Lead 
Wires into Quartz Arc Tubes 


first use of quartz are tubes for 
mercury vapor lamps, the method of introducing 
the current carrying lead wires through the silica 
wall has presented one of the most difficult prob 
diff 


lems in their manufacture. The ferences in ¢ 


efficients of expansion between quartz and metals 


approximately 1 to 8 for tungsten, which is 
commonly used) and the extremely high fusing 
temperature of quartz, in the neighborhood of 
1750°C, have prohibited the direct sealing together 
of these materials. Consequently most quartz mer 
cury vapor lamps used a graded seal of one typé 
or another. The graded seal consisted of a series of 
glasses of graduated expansion and temperature 
characteristics which bridged the gap between th 
quartz and the metal lead wire 
Even though carefully controlled methods 

used in their manufacture, graded seals ofté 


at unpredictable stages of their life 


veloped « 
In recent years, a more practical and dependabk 
seal has been developed for quartz mercury vapor 
, 


consists of a thin molybdenum metal 


lamps. It 
ribbon presse d hetween two walls of quartz or other 


similar material. The ribbon is so thin that th 


aprit, 1952 


rfant Impre 


By H. D. FRASER 
WwW. S. TILL 


New design features have greatly improved 
mercury vapor lamps. A new method of intro- 
ducing lead wires into quartz arc tubes is de- 
scribed as well as the use of a larger size arc 
tube, a new type of outer bulb and a new basing 
cement. These improvements have resulted in 
longer life, better maintenance and greater de- 
pendability for mercury lamps. Of outstanding 
interest is the development of a new high tem- 
perature phosphor for color correction of quartz 
mercury vapor lamps. Data are given which in- 
clude the absorption and luminescence spectra 
for the phosphor and the spectral energy distri- 
bution and technical characteristics of a phos- 
phor coated lamp 


for certed by expansion and contraction are 
negligible and a vacuum tight seal is effected. Until 
now, however, this seal has been regarded as im 
practical for large seal oduction and was used 

for some special types of lamps. Recently, a 
new technique in the manufacture of this ribbon 
seal has been developed which lends itself to high 
production methods and enables the new seal to be 
used for many lamp types. Fig. 2 illustrates the 


new ribbon ™ al 


Use of Larger Size Arc Tubes and Outer Bulbs 


Many differe formulas have been put forward 
to determine 

the best over 
ieney, long life and 

intenance Results of a large number of 
indicated that are tube loading (watts 
entimeter o ar tube area between 
portant factor in 

Recent investi 

rure should not 

square entimeter in 

formance.* The former 

ding values up to 14 

tried to reduce this 

found to be most 
tube diameter 


increased 
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ts performance will be better In addition, the 


temperature of the outer jacket is kept as uniform 





as possible over its entire surface by means of a 


special bulb shape. This prevents local overheating 





f the glass wall. When the lamps are burned 
horizontally in enclosed fixtures, as in street light 


ng where bulb temperatures run higher than usual 








the benefits from the larger cooler envelope are 
ularly important 


(nother condition which also affects the evolving 








water vapor the type of glass of which the 
bulb is mack Different types of glass were 


ate at which water 





types of lime glass bulbs 
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Average life performance of typical mercury 
ampe with quartz arc tubes has improved 100% 


or more during recent years 
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Figure 2. Thin metal ribbon, vacuum sealed into quartz, 
eliminates strain and provides dependable means of intro- 
ducing lead wires into quartz arc tubes 


the 

quartz 

ature has 

ooler in 

base up a 

glass outer bulb 

because this glass 

manufacture o e great majority of 

ent lamps and thus there is available the 

amount of knowledge and experience gained 
over the vears in this industry 

ently, the combination of a larger are 
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larger outer bulb of “isothermal” shape, 
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have greatly improved perform 
ance of quartz mercury lamps 
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The old and new 400-watt 
type E-H1 lamps are illustrated 


appeared to b 
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illustrat e« 


Anot 


cone ct ent ‘ie i { neth “ls 
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moldin 


wlass me 
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ain freq lv leading to 


lamp 


the use of sil ments, the indentations ; 


longer necessary These new cen 


their adhesive properties over extremely ng peri 


ods of time at temperatures approaching 300°( 


which are well above the range of tempera 


tures normally encountered in mer 


lan PD fix 
tures 

Color Corrected Lamps 

A New High Te mperature Phosphor 


vapor lamps have many fine qualities 
long life 


Mercury 
particularly 


high efficiency and high output. They 
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Important Improve ments in Mercury Lamps 


pre a distinetive color of light which uw widely 


accepted in industrial hghting and frequently ad 
vantageo floodlighting, o1 


is 4S ll 


liwhting a street 
For many applications however! olor diserim! 
ed and mereury i: ms are not a 
candescent lan » also used In 


candescent lamps have a 
st completely 
h improves the 


llow 


lamps is only 


svstem 


\ lamps and 


ong, it has long 


amp of be tter « olor 


same time 


would re 


other advantages of mercury lamps 


to add color to these lamps 


addition admiut which have 


excellent lines the region, have 
proven impra standard lamps. Thess 


netals are ik 


producers than 


mer 
urvy and aporiz adily \ll 
examined so far he jually 


Therefor 


other metals 


proven impractical 


research has turned toward utilizing 


phosphor powders rather than metallic vapors for 
color corres One of the , 


need not 


tion advantages of a phos 
hor is that it substantially lower the 


ency of the mercury lamp. This is because the 


r can be chosen to respond to the invisible 


jet energy which is ordinarily wasted 
there is 


and 


aust actually more ultraviolet energy 
400-watt quartz mercury are than there is 
energy.* 


be of pra tical advantage in the color correc 


mereury lamps a phosphor should POssess 


following characteristics 


A phosphor has been developed 
This Is 


deseribed by 


which fulfills 


magnesium 


these requirements well the 


fluorogermanate rhorington in a re 


to Fig 4. it will be 


cent paper By reference 


seen 


that the phosphor is excited by energy principally 


throughout the ultraviolet and partly in the visible 
spectrum 


The spectral distribution of the lumineseence 


magnesium fluorogermanate is shown in Fig. 5 


Virtually the entire 


output of the phosphor is In 
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Pigure 8. Spectral energy distribution of the 400-watt 
J-H1 color corrected mercury vapor lamp 


approximately the same percentage of red energy 
While the J-H1 does not 


duplicate daylight, it does provide “white” light 


as 1s present in daylight 


suitable for most industrial needs 
The J-H1 lamp has an initial efficieney of 45 lu 
mens per watt and is rated at 4000 hours averag: 
life at the present time. Electrically, it is the same 
as the 400-watt E-I11 quartz mercury vapor lamp 
and, like it, will also start reliably at temperatures 
down to 30°F below zero, when the ballast provides 
300 volts in the secondary. Table IT gives the prin 
cipal characteristics of the lamp 
The J-H1 is physically and electrically 
E-H1 It can also be 
tuted for the A-Iil in most indoor applications 
There is usually no need to alter fixtures, but there 


may be some advantage from the standpoint of effi 


inter 


changeable with the substi 


ciency and distribution to do so when using the 
J-H1 
specially designed for the J-H1 

When the J-H1 is substituted for the A-H1 (il 


Several fixtures have already been reported 


lustrated in Fig. 9), it gives 20 per cent more light 
and much better eolor for the same power con 
sumption. Mounting heights of 18 to 35 feet are 


recommended, but on account of its lower bright 


TABLE II.—Characteristics of the 400-Watt J-H1 
Color Corrected Fluorescent Mercury Vapor Lamp 


Appr x 
Rated A 
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Figure 9. Substitution of J-H1 for A-H1 raises illumina- 
tion level and provides color correction 


the .J-111 can sometimes be installed at lower 


translucent 


, 
mounting heights 


Furthermore, the 
diffusing shield frequently necessary with some 
existing A-II1 fixtures can usually be removed, 
thereby increasing fixture efficiency with the J-H1.® 

The principal use of the J-H1 will be in the 


lighting of large industrial areas. Such areas will 


Figure 10. Mixture of 1000-watt incandescent and 400 

watt J-H1 color corrected mercury lamps at high mount 

ing height provides good lighting with excellent color 
quality 
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Figure 11. J-H1 lamps at 14-foot mount 
ing height in press room of machine 
shop. Existing A-Hl fixtures were re 
tained and diffusing rings were removed 


sphor has made possible for the first time, a 
new line of practical color corrected mereury 
lamps, such as the 400-watt J-H11, which will great- 


ly widen the acceptance of mercury vapor lighting 
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Mercury Vapor Lighting for a Bridge 


An illumination level of 2.9 footcandles is obtained on 
the new Dravosburg Bridge over the Monongahela River, 
near McKeesport, Pa. Mounted at a height of 31', feet 
above the 50-foot roadway on poles spaced 100 feet oppo- 
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site, the oval-shaped luminaires are equipped with 400 
watt 20,000-lumen, E-H1 mercury vapor lamps. Photo 
Corporation, Cleveland, 


courtesy Westinghouse Electric 


Ohio. 








Starting Fluorescent Lamps 
at Low Ambient Temperatures 


By R. F. TOWNSEND 
H. E. BACHMAN 


the particular design of a lamp and its auxiliary 
juipment, all play a part in determining the low 
temperature starting limit. In this paper, an at 
tempt will be made to show the effect of the more 

juipment mportant of these variables on lamp starting 
ive their rhe effect of ambient temperature on light output 
satista of fluorescent lan ps has been very we ll covered by 
other authors ‘therefore, this paper will 

reasinyg over the aspects of lamp starting only 
with related 

Test Conditions 
lhe measurements of lamp starting were made in 
walk-in type commercial recrigerator of sufficient 
as shown in Fig. 1, to permit testing of actual 
lamps and equipment such as would be used in 
perature applications. Temperatures were 


aintained within *2°F and all lamps and auxili 


iry equipment were kept in the refrigerator con 
uusly and allowed to maintain equilibrium with 
perature 
onditions of humidity were encountered 
tests. Conforming to industry practice, 


ps were silicone coated, making 


I 





Figure 1. Walk-in type refrigera 
tor used for low temperature 
testing 
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Starting of Preheat Start Type Lamps 
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“Black Light” fluorescent lamps 
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Various Cities for 50-Year Period of Record 
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TO DRAMATIZE their building, the Den- 
holm and McKay department store, Wor 
cester, Mass. floodlighted the limestone 
facing to a level of about ten footcandles. 
Store officials obtained permission to use 
four street lighting poles on which they 
mounted twelve general purpose, heavy 
duty floodlights with lightly stippled door 
glass and 1,000-watt multiple general light 
ing lamps. Pipe extensions and three- 
armed brackets were attached to the poles 
to raise the lights above the marquee. 
Photo courtesy General Electric Co., 
Schenectady, N. Y. 
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Object-Color Changes From Daylight 
to Incandescent Filament Illumination 


r iS KNOWN that the 
able extent to counteract 
quality of different s 
its powers of adaptation 
new state of adaptation 
tral energies 

is based 
upon a study of the olors of Munsell samples 
under Macbeth davlight and incandescent filament 
light (color temperature 2854°K) with a 
ward formulating a quantitative theory 
cieting the hanges in passing fron 
ther. A simplified Young-Helmholtz theory pre 
dicts fairly accurately the colors the samples 
under source 1 from a knowledge of their 
chromaticity coordinates for that source. The the 
ory does not attempt to predict color changes due 
to the influence of backgrounds of different reflect 
ances but data for white, gra and black back 
grounds are presented. The quantitative theory is 
based upon the changed chromatic adaptation of 
the eve under source A as compared with its adap 
tation under source C 
When an observer takes an of colored 
objects from natural davlight iv a room illumi 
nated by an incandescent filament source, he notices 
immediately that the colors perceived to belong to 
the objects have changed to a marked degree. The 
blues have become darker and much less saturated 
the greens, vellower; and the purples much redder 
These changes can be predicted by computation 
from the spectral reflectances of the objects by 
means of the C.LE. standard observer by changing 
from standard source C (representative of average 
davlight) to standard source A (representative of 
an incandescent filament source These predic 
tions hold good for the daylight adapted eye. Un 


fortunately, the observer’s eye begins to change 
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the artificially 
and after five minutes or so the 
sensitivity to the short-wave part 
so that many of the objects are 
eived to have approximately the same colors 
that thev had in dawlight. This is known as color 
onstancy. Thus, the blue objects during this pyriod 
of adaptation to the reddish-vellow of the incandes 
ent filament illumination regain some of the 
saturation that thev had in daylight. The greens 
change back from vellowish-creens to greens or 
even bluish-greens: but the purples lose only a 
small part of the red that they gained in the tran 
sition from davlight to incandescent filament light 
ing 
The perception of the colors of objects in a room 
lighted by chromatic illumination is thus a combi 
nation of two effects; the first arising from the 
hanged spectral character of the radiant energy 
leaving the objects, complicated, but known; the 
second arising from the changed state of adapta 
tion of the eve, complicated, and not fully known 
The present study arried out with the support 
a grant from the I.E.S. Research Fund, is in 
evaluate the influence on color percep 
tion of the changed state of chromatic adaptation 
in passing from daylight to incandescent filament 
illumination. If this influence can be evaluated 
the results will also be applicable to fluorescent 
lan ps, su h as the warn white producing about 
the same chromatic adaptive state as the incandes 


cent filament source. Of course, the spectral com 


position of the warm-white fluorescent lamp will 


eause the radiant energy leaving the objects to be 
markedly different from that leaving objects illu- 
minated by the incandescent filament source, but 
as noted above, this part of the problem has already 
been solved by means of the C.I.E. standard ob 


server and coordinate system 


1. Method 


In order to obtain reliable estimates of the colors 
of a standard set of objects such as the Munsell 
color chips, it is necessary to train a group of ob 


servers having normal color vision to report in 
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ods, another important pri i to ve is given th hange in appearance they 


This princi le arose fron ‘ ‘ F etinal area ( W because oO adaptation The n, from 


ght hi h hange of oth lavht mixture whatso 


near that pre-exposed 
control on the adaptive ws itself educed 
light, called the mpert “ig tine 3.4 Fundamental Colors. The coefficient law 
control area was ad) atched the re ated by von Kries and approximately substan 
w light. The obje é er bet ween > ated by Wirth is an extension of Helmholtz’ origi 
reacting light and ! omparison light lor onception that “the nervous substance in ques 
matching it served a quantitative mes = on 1s less sensitive to new reacting light falling on 
the gree and kind of Ure adapt . . ! F the rest o } etina that was not previ 


portance of this law was 


by the adapting light sly stimulated.” The : 
It was presumed by von Kri i adap recognized by Wright (1934) who made some fur 

apting light e Ll be ad ately « h é it mnection with his determina 
pressed as a reduction of sensitivity by onstant | primary processes for his own eves 
fraction. In the words of von Kries (1905 y states (p. 63), “Now suppose R’, G 
reasonable p ?11 “to assur that s« i i ! | ; hv 1M thetical stimuli that produce re 
‘fect of an outer stimulus comes i " . Band C, three independent 
adaptation, whether of the visual mec " é of fibers to e brain. Then a reduction in 
toto or of a particular part, mak: elf effective i sensitivity produced by hght adaptation will, for a 
a greater or lesser sensitivity ative ei est colour that stimulates A alone produce an in 


+} 


stimulus, and to be sure so a s tensity depression of R but no ecolour change: 


1 
always pretty much in accord with a product, ah, nilarly if B or C are stimulated alone. Then if, 
where R is the stimulus valu , howe the dis 1a gi , idaptation, R’ were reduced to 
position for this kind of stimul The simplifica an ; response is independent 
tion hes, as one sees mn the ! 0 ! the ( ( re ed to (r' 4 gd}, 2R'+G 
modification which a= stimu ‘ Ldergoes would | ‘ gq and so on. In other 
through the existing sensitivity, allo t words the ¢ rv of the colour triangle holds 
represented Tor all chromaticiti phot etl equally w ) ‘ ‘ ‘ as for the eve in 
brightnesses simultaneously through é its normal state Hence if the effect of a par 
coefticient. If this is the case, there ¢ er ticular colour adaptation on the colours of the three 
very simple laws, which also appes t . instrument primaries PR, G, B is known, then the 
adapted for experimental test ) t effect on any colour in the colour triangle can be 
be that, if on one retinal region cause » same ecaleulated 
result as L. on another, and similarly M working “This deduction is also given bv von Kries 
on the first, causes the same effect as Ms on the 1905), but it seemed desirable to check it experi 
other, i ve ase also L, + must have here mentally and the results of one test are given be 
the same eff + M. there Especially must low The agreenient is remarkably close. Simi 
the equality of stimulus-results of two lights work lar experiments have confirmed that result, although 
ing on differently adapted retinal regions always the margin of experimental error has usually been 
remain fixed by proportional increase or decrease greater than here 

the same | wish to designate for short this as ‘The effect of varving the test colour is thus 
sumption as the coefficient law A strict validity reduced to a matter of colorimetric additions and 
of the coefficient law can come into question only subtractions. If the intensity of the test colour is 
when the trichromati apparatus Tunctions in an reduced. the reeover urves are reduced bv the 
isolated wav. and the experiment est should be same amounts throughout f the colour is changed 
restricted on purpose to small ectly fixated the change can be calculated provided the effect 
fields of the adaptation on three arbitrarily selected pri 

The extended studies of Wirt! 1900-1903 maries is known. These conclusions must not be 
show that the law can be considered as nearly valid regarded as absolutely rigid; they appear to hold 
for reacting lights that are not too weak. If this is at least very approximately over a mean range of 
the case, then we can say that each adaptation of intensity 
the visual mechanism (more exactly of the color “Determination of the Fundamental Response 
engendering apparatus) compared with a definite Curves: It has been mentioned above that if we 
perhaps considered as standard, state is completely could find a test colour that stimulated only one 


characterized if for three different lights (or light of the responses then no matter how the sensitivity 
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to obtain the present results 
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at least 
perhaps because no generally accepted 
determination of the colors corresponding to these 
processes has yet been made. Evans (1943) states 
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Figure 1. Changes in hue and saturation in passing from daylight (source () to incandescent filament illumination 
(source 4) according to observation and according to theory. Samples have been grouped according to high, medium and 
low reflectance and the observed data are for gray background 
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and predicted saturation changes. Ons 
result of the present study, however 
lishment of the fact that people differ 
respect to chromatic adaptation. Further 
with other sources of illumination n 
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ordinate systems supposed to conform 
damental colors of the three-component: 
However, the goodness of fit 
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vestions and Bxinswers 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H. 
Raddin, has prepared this listing of answers to frequentiy-asked questions 
Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 


time to time 


What is the difference between a reflector lamp 
for lighting purposes and for infrared heating 
purposes? 

at the filament 
temperature to gi 
applications a 
ent temperature is 
easonabl fe. For heating appli 


mous effier has no importance 


ng life can be provided by operating 
it a lower temperature. Some reflector 
uve a red coating over the face of the 


the brightness 


How does an infrared lamp heat an object? 


he heat lamp radiates energy most of which is 


ear infrared region. When the radiation is 
lent on an object some of the radiation is ab 


1 and converted into heat. The percentage of 
ident radiation that is absorbed will depend 
infrared reflection factor of the surface, or 
material underneath if the surface coating 
s to be transparent to infrared radiation 
eral, dark colors absorb the radiation much 
than light colors. The direct transfer of 

m the lamp to the object is the reason 


high speed of radiant heating 


What is the effect of preheat time on the life 
and discoloration of fluorescent lamps? 


ery short and very long preheat time tends 
lamp life and increase end-discoloration 
very short, the cathodes 

adequate electron emit 
time the starter switch 
lamp may not start. If it 
fall of potential will momen 
ting in excessive erosion of 


bombardment. This con 


Questions may be sent in care of Society Headquarters. 


dition may not be too serious, particularly with 


ent cathodes. These modern cathodes do with- 
stand this abusive treatment quite well as may be 
nferred from the rated life ef instant start lamps 
6000 hours), which, of course, have no preheat 
time at all 

Preheat currents and cathode temperatures are 
usually considerably in excess of operating cur 
rents and temperatures. The result is that if the 
pre heat time is too long, excessive amounts of end 
blackening in the form of anode spots will appear 
due to vaporization of barium from the electrodes 
This loss of barium will also result in shorter lamp 
life 

For best results preheat lamps should start in 
one to three seconds after the switch is closed, de 


pending on lamp size 


Which of the many available light sources do 
you recommend for color-matching purposes? 

There cannot be one type of light source for all 
color-mateching purposes since different spectral 
source qualities are desired for different color 
matching conditions.’ Possibly the most widely 
used color-matching source has been north sky 
light.2 There are available color-matching lumi- 
naires which 
filter combinations to produce light of 
spectral skvlight 


closely enough for color-matching purposes.* For 


utilize scientifically selected light 


source 


distribution simulating north 


less discriminating color-matching tasks it is some 


times possible to use a single type of light source 
selected on the basis of spectral distribution 


The Nature and Ca of Small Color Differ 
Lighting f r Dete o J. Opt. Bec. Am 


The I mir t e ~ lor Matching 
Satisfy referred Conditions of Daylight 
FE NGINERRIN April 1948) 

The IWumir Matching and 
MINATING EN ; iy 73 (Mareh 


ILLUMINATING ENGINEERING 











1.E.S. Sponsoring Contest for 
“My Most Interesting Lighting Job” 


Some Sections and Chapters have now 
completed their judging in the Society's 
contest for “My Most Interesting Light 
ing Installation.” This worthwhile proj 
ect is on a national basis this year, for 


the first time 

Wianing entries of Section and Chap 
ter contests will be presented at all of 
this year’s Regional Conferences. Win 
ners of the Regional 
“finalists,” competing for the final grand 
Confer 


Contests will be 
prize at the Chicago National 
as part of the Lighting Service 
Forum program 


ence, 


These contests are a “natura]” for the 
Cash 
renown 


younger members of the Society. 
awards plus national and local 
will accrue for many salesmen, contrac 
tors, distributors, manufacturers repre 
sentatives, utility lighting specialists and 
others. Winners, and runners-up as well, 
will be considered for possible publica 
with full in ILLUMINATING 


ENGINEERING 


tion, credit, 

Prizes and rules of the local competi 
tions may be set by the individual Sec 
For the 
rules have been 


tions and Chapters Regional 


and National contests, 


drawn up Activities and 
Lighting Service Committees, copies of 
which have been sent to all I.E.S8. groups. 
Regional Co-ordinator is Paul H. Hilde 
brand, Pennsylvania Power & Light Co., 
Allentown, Pa. National Contest Co 
ordinator is Tayler, Detroit 
Edison Co., Detroit, Michigan. Detailed 
copies of the rules and any further in 
formation with regard to the Contests, 
may be obtained from these men 


by the Local 


Lee E. 


In addition to the prizes awarded by 
the Sections and Chapters, Regional Con 
ference contests will award a first prize 
of $25.00, second prize of 15.00 plus hon 
orable mention 

At the National Conference, the final 
ists will eompete for: 
$100.00 

50.00 

25.00 

15.00 


First Prize 
Second Prise 
Third Prize 
Fourth Prize 
than the 


is the opportunity for 


Of even more importance 


money, however, 
recognition in the presentation of one’s 
work before a National Conference of 
[.E.S8. and a by-lined article in Ittvm 
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Northern California Section 
Sponsors Twelve-Week Course 


A twelve-week course in practical! illu 
mination for members of allied profes 
sions and businesses is currently under 
Northern 


The course 


way under sponsorship of the 
California Section of I1.E.S 
started March 17, in San Jose, March 18 
in San Francisco and March 19 in Sacra 
mento, with the Mother Lode Chapter co 
operating in the latter city. The course 
followed immediately upon the close of 
the sixth annual Regional] Technical Con 
ference of the South Pacific Coast Re 
gion in San Francisco March 13 and 14 

In charge of the lighting course is 
John S. Walsh, chairman of the Section 


educational committee. Each lecturer will 
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Monday 
three 


courses will be con 


successive 
Wednesday, in the 


where the 


speak on evenings, 
Tuesday and 
cities 
lucted 

Invitations have been mailed to archi 
tects, contractors, fixture designers, inte 
rior decorators, maintenance engineers, 
manufacturers’ representatives and whole 
Subjects to be pre 


salers’ salesmen. 


sented include lighting fundamentals, 
light 
offices, schools, stores and industry, and 
Copies of LE.S 


distrib 


sources and control, design for 
wiring and maintenance 
recommended practices will be 
uted 

H. H. Robison, 
the Regional Technical 
tailed the program arranged 
direction of 8. H Hazleton, 


general chairman of 
Conference, de 
under the 


program 
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LIGHTING NEWS OF CURRENT INTEREST 


chairman. Industrial and office lighting 
for increased production for defense was 
The first day was 
sources and wiring 
“A Salute to 
presented by Alston 


the conference theme 
devoted to 
concluding with 


light 
design, 
Lighting Progress” 
Rodgers of the General 
pany, Nela Park, Cleveland. On the sec 
featured 


Electric Com 


ond day design factors were 
Sessions were held in the Hotel Sir Fran 


cis Drake 


Conference on Better Production 
Through Vision and Safety 


A conference of special significance to 
industry was held at White Plains, N. Y., 
March 26, sponsored 1.E.8., 
the New York Center for 
Safety Education, the Greater New York 
Safety Council, and the Westchester Op 
This was the full 


jointly by 


University 


tometric Association 
day meeting attended by representatives 
from large and small industries, to show 
the benefits of safety programs and re 
port the findings of the several groups 
studying safety factors 

One of the speakers at the Conference 
Director, ‘ L. 
Crouch, “Planned 


Lighting for Production and Safety.” 


was LES Technical 


whose subject was 


partici 


Other well -known specialists 


pating were 

Dr. Walter A. Cutter, Assistant Director, New 
York University Center for Safety Educa 
tion Moving Ahead in Accident 
thon 


Mr. William J 


Otis Elevator Company 


Preven 


Director 


Indus 


Safety 
Vision in 


Niederauer 


try 

Dr. Franklin M. Foote, Executive 
National Society for the Prevention of Blind 
ness The Wise Ow! Eye Safety Program.” 


Director 


Summation 


Four 1.£.5. Members 
To Address French Society 


The Association Francaise des Eclaira 
gistes has invited four prominent Mem 
bers of this Society to address their Con 
April 26th to May 4 
LES 
French 


Manwaring 


vention, scheduled 


in Toulouse, France American 
Members 
1.E.S. program are: A. H 
this Society's Vice President ; 
M. N. Waterman, Westinghouse Electric 


Corp Cc. A 


participating in the 
senior 


Atherton, Westinghouse In 


DA 





Executive Committee Meets in New York 


ng the present 
ject, stated 
‘ 4 ev ' moving rapidly 


it bw October 


the trener 
Members wer 
pproval mace 

und one Stu 
ther changes in 


otals were fre 


September 30. 
1951 


Optometrists Attend Forum 
Visual Problems in Schools 


etition of the 

er submitted 
egional Viee Pres 
to this 


approved and 


of the new 


Lighting Bibliography Available 
From Headquarters Office 


sitions and peri 
LES. Commit 

for handy use 

ition field, is 
from the Tech 
1.E.S. headquar 

of nine mimeo 
ibliography on 
overs publications 
contribution to the 
wd according 

h they repre 
Lamps and 

und Lighting 
Onpties 4) Color 
esight and Health— Related 
il References 6 
ofessional Journals 


foreign languages 


ARIZONA Chapter entertains LE.S. President 8. G. Hibben. Shown during a opie nay e obtain on 
uncheon meeting held in his honor in Phoenix, February 29, (1. to r.) Barney i riment 
Hartley, Chairman of the new Chapter; Alston Rodgers a featured speaker at the 

meeting, and L.E.8. President Hibben 


request to 


New 


ENGINEERING 





CHARTER of Central New York Sec 
time on photo 
sensitive glass 


tion preserved for all 


Section Charter on 
Photo-Sensitive Glass 


produced 
With 


Oklahoma Chapter 1.E.S 
Makes Tulsa a City of Light 
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LIGHTING CALENDAR 


Society Events 


April 20-22, 1952 — Souther Regional Con 


ference, Hermitage Hote Nashville, Tenn 


April 30 - May 2, 1952 


Hotel 


Canadian Regional 
Brock Niagara 


Conference (reneral 


Falls 


May 5-6, 


Statler Hotel, Cleveland 


19628——-Great Lakes Region 
ference On 
May 7, 1952— Meeting 


May 22-23, 1952 fF a« 
i 


ference, Webster Hal 


June 18, 1952 — Meet 


Hotel 


Prescott. Swa 


1952 N 


Preston 


June 19-20, 


ynference, Hotel 


1952 Meeting 


July 10, 
b 


xecutive ¢ 


September 8-13, 1952 
eering Society, National 


Edgewater Beach Hote 


Industry Events 
March 22- April 6, 1952 


nal Trade Fair, Navy Pier 


American Society Me 


Spring Meeting 


March 24-26, 1952 
nical Engineers Seattle 
Va 


March 26-28, 1952 Ame 
f nee, Hotel Sherman, Chi 
April 1-3, 1952 Edison tric Institute, 


' nee, Chicago, | 


Sales ( 


1952 jreater New York Safety 


Safety Convention & 


April 1-4, 
‘ n 22nd Annua 
_ tion. Hotel Statle New York City 


April 16-18, 1952 lectrical Manufacturers 
epresentatives (lu ew ngiand Lith 
Exhibition 


Mass 


April 24-25, 1952 


Thirteenth 


April 28-30, 1952 
tributors Association 
Ont 


agara Falls 


April 28-May 3, 1952 
merce, Annual Meeting, Waal 
May 4-8, 1952-—The ! 

n National Convent 
adelphia, Pa 

May 5-7, 1952 I 


Canada 952 Aner 


er, Var iver 


May 5-9, 1952 
tauran Ass at 


Navy Pier, Chicag 


May 6-9, 1952 
ng Expositior 

pal Auditoriur 
May 8-9, 1952 
Association Ann 


son, Minnear 


Contractors 


1952 Electrical 
Annual Genera 


May 12-13, 
Association of Ontario 
ng, General Brock Hots 
Institute 
Mhio 


Edison Electri 
veland 


June 2-5, 1952 


th Annual Convention, 
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Vews 


ational Organization 
General Assembly 


June 8-21, 1952 — Interr 
for Standardization (180 

Council and s Numb of Technical Commit 
tees, Columbia University, New York, N. ¥ 


44th Annual Con 
Electrical 


Week of June 9, 1952 
vention National Association of 


Distributors, Atlantic City, N 


June 9-13, 1952 Third 
I Colambia 


Annual Conference 
University, 


n Industrial Resear 
New York, N.Y 
June 23-87, 1952 Summer General Meet 
ng, American Institute of Electrical Engineers, 
Hotel N et. Minneapolis, Minn 

Week of June 23, 1952 
for Test 
ng Hotels Statler and New 
York, N.Y 


American Society 
Anniversary Meet 


ng Materials, 50th 
t Yorker, New 


Canadian Electrical 
Banff Springs 


June 30-July 2, 1952 
Association. Annual Conventior 


Hote Banft, Alta 
June 29-July 7, 1952 


August 19-22, 1952 
. As : atl 


neers, PI nix Ar 


September 8-10, 1952-——Amer 
Ass ation’s Thir Natior 
Conference, M 

Chicago, I 

September 8-11, 1952 
Meeting 


Institu 
Engineers Annus 
Chicago, Ill 


Canadian Electrical Man 
Meeting 
Ontario 


October 1-3, 1952 
ifacturers Association, 8th Annual 


General Brock Hotel, Niagara Falls 


October 7-9, 1952 Pacific Coast Regional 


Convention and Exposition, Bilt 
Calif 


Restaurant 


ore Hotel, Los Angeles 


October 13-17, 1952-—Fall General Meeting 


American Inetitute of Electrical Engineers 


New Orleans, La 


October 20-24, 1952 40th National Safety 
Congress & Expo on of the National Safety 


Council, Chicag I} 


National Electrical 
Haddon Hall H« 


Movember 10-13, 1952 
Manufacturers Association, 
tel, Atlantic City, N. J 
November 17-19, 1952 

e Convention, W 


Movember 19, 1952 


America fards , r Wald 


ter General Meet 
Electrical Eng 


Jannary 19-23, 1953 
ng American Inetitute of 


neers, New York, N. ¥ 


March 9-12, 1953 


ifacturers Association 


National Electrical Mar 
Edgewater Beach Ho 


te ch ago, il 

Week of May 24, 1953-—45th Annual Con 
ation of Electrical 
Chicago, It 


vention National Asso 


Distributors, Stevens Hote 


1953 Sur 


Institute of 


June 29-July 3, 
Meeting, Americar 


gineers, Atiantic City, N. J 


August 18-21, 1953 
ng, American Institute 


neers, Vancouver, B. ( 


September 21-26, 1953 
Association of Ele 


Edgewater Beach Hotel, ( 


ing, Internationa 


spector 
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HERE'S 
THE NAMEPLATE \ ves 
TO LOOK FOR-ON — 
MERCURY LAMP 
TRANSFORMERS res 


pect design ore all com 
bined in the new Jefferson 
Transformers. Sporkling 
new “Dure-Groy™ finish 
elimmotes eyesore insto! 
lotroms — blends with every 
surrounding — motes pole 
top installations clean 
sect, ond streamlined a+ 
well as weotherproof 


The new revised line of Jefferson Mercury Lamp Transformers 
is designed and manufactured to give peak performance and great- 
est economy from your mercury lamp installations. No expense 
has been spared in giving you a transformer with every feature 
vital to ideal lamp performance 

Jefferson Transformers are unmatched in performance and life 
because of these engineering advances 
@ Three primary taps (not just two) are provided for a close 
match with line voltage. Long lamp life, full brilliance, positive 
starting, and maximum satisfaction result. 
Hot-dipped galvanized deep drawn steel cases give lifetime 
protection against severest weather. There are no seams to 
leak and be forced open by freezing. Scratches through paint 
do not cause rusting out. Al/ Jefferson Outdoor Transformers 
are frst quality and are in this rustproof case 
Press-fit riveted core for positive electrical uniformity in manu- 
facture 
Leads cannot be pulled loose as they are securely stapled to 


the coil 
Solidly welded bracket has keyhole mounting slot and two 
. holes for locking in position. One man can install a Jefferson 
Only Jefferson has this Paneetianunen 
Universal The new Jefferson line includes transformers for operation of 
ay siast tiene EH-1 and JH-1 at extremely low temperatures. 


Get the most out of your mercury lamp installations by insisting 
on Jefferson. Over a third of a century of specializing in trans- 
former design and manufacture is a rea/ guarantee of top-flight 


ot , . i“ ‘ ema rite for latest illustrated Bulletin 521-5 
& a JEFFERSON ELECTRIC COMPANY 


Beli wood, Illinois 


TRANSFORMERS 
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ing man 


n witl 

center of a 

story build 

¥ group concentrated 
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glowing Aer made k spec 


acene 





depten ber 8-13, 1952 


Week of Septem ber 14, 





1.E.S. National Technical Conferences 


Edgewater Beach Hotel, Chicago, Il 
Hotel Commodore, New York, N. Y 


Week of September 12, 1! Chalfont-Haddon Hall, Atlantic City, N. J 








Winners of |.L.E. Gold Seal Award 
To Present Entries May 7 


[wenty three winning installations in 
the Gold Seal Award Competition, spon 
sored by the Fourth International Light 
ing Exposition of NEMA will be dis 
closed for the first time since the 
the contest, at a special Merit Award 
Session of the Exposition May 7. The 
contest is one feature of the Internationa 
Lighting Exposition, to be held at the 
Cleveland Auditoriu Cleveland, Ohio 
May 6-9 inclusive 

At the sy Award Sessior 
entrants will point out the highlights of 
their Gold Seal Winning Installations 
while their entry is flashed on a 30-foot 
screen, according to G. T. Morrow, Chair 
man of the Merit Award Competition 
This session is expe 1 to draw record 
attendance 

In addition to the Gold Seal winners 
some 250 other installations will receive 
Merit Award prizes and honorable men 
thon 

The Competition attracted 480 out 
standing lighting installations as entries 
In the opinion of the judges, they wer 
the finest installations ever submitted in 
» Merit Award Contest, according to Car 
W. Zersen, Chairman of the Board of 
Judges. Serving as judges, in addition 
to Mr. Zersen, were Berlon © 
Eastern Editor of Electrical Constru 
tion & Maintenance; Prof. J. O. Krae 
henbueh!, University of Illinois; B. J 
Martin, Electrified Industry; and J. F 
McCabe, Chicago Art Institute 


Entries were from 70 electrical cor 


Cooper 


tractors, 195 utility representatives, 44 
electrical distributors, lighting specialists 


and salesmen, 70 architects and engineers 
and 30 owners and users. Entries fell 
under the following types of installa 
tions: 28 industrial lighting; 32 school 


lighting; 79 office lighting; store 


- } 


lighting; and 75 miscellaneous installa 


tions 
Srx ImporTANT TRENDS 


The Judges reported six important 
trends in lighting practice, ae indicated 
by their study of the 480 entries. These 


six trends are 
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New 


pilasti 


cent, fluorescent 
Lighting layout 
proved and « 
Lighting System Designs are Better 
They tie in architecturally. There 
more geometric patterns from 
typical equipment shown. In many 
of the installations there are six and 
seven manufacturers represented 
showing that special equipment was 
chosen to solve particular problems 
Better maintenance features showr 
Provisions have been made for 
better, easier and quicker mainte 
nance 
Greater use of 
This is particularly illustrated 
fluorescent and mereury vapor fix 
tures 
Trend toward the 
Slimlines 
Entries were very definitely of a 
better quality of lighting. They are 


providing better visual environment 


Advance registration tickets to the 
Exposition are available from all exhibit 
ng manufacturers or may be obtained 
by writing to the Public Relations Coun 
sel, Fourth International Lighting Expo 
sition, 326 West Madison St., Chicago 6, 


Illinois 


Advanced Lighting Applications 
Course in Boston 


Six weekly classes in advanced lighting 
application were sponsored March 4 
through April 8 by the New England Sec 
tion of LES 


for lighting men with experience and 


The course was designed 


background and was intended as a stimu 
ant to those in the industry wishing to 
keep abreast of material and technical 
changes. Class instruction was supple 
mented by films, diagrams and descrip 
Aetually, this was more 


tive lhterature 


TELECAST 


than a refresher course It was plutned 
ss & practical presentation of new in 
formation and ip to-date techniques 


Subjects covered included 


Trends in Lig g Practice y KR. G. Slauer 


Acry Plastics for Illuminatior by MH. A 
Williams 


Industrial i i What's new in defense 
ghting, by Cooke 


nusual problems and 
Edwerd A. Ran 


Selling Stores, Displays, et 
Showmanship applied with finesse 
McCandless 
ght for Seeing—OF 
Old Subic 


Finney 


260 Potential Lighting Engineers 
Graduate This June 


This year perhaps as never before, 
offers of employment are being showered 
on engineering and science college stu 
jents who graduate this June. No excep 
tion to this situation, created by the 
defense emergency, are the 260 Student 
Members of the Society who are enrolled 
at colleges throughout the country A 
number of leading manufacturers and 
electric utilities in the lighting field have 
long recognized the value of these engi 
neering and science graduates and will be 
writing to the schools about job candi 
dates. Sizable enrollments are concen 
trated in some sixteen of the nation’s 
colleges and in most instances have been 
enrolled for special courses in illuminat 
ing engineering given by faculty mem 
bers who are active in the Society. These 
inelude Prof. C. I 
University, Ithaca, N. Y.; Prof. John 
Krachenbueh!l, University of Illinois, Ur 


Cottrell, Cornell 


bana, Ill.; Prof. L. C. Larson, University 
of Wisconsin, Madison, Wisc.; Prof. Rus 
sell C. Putnam, Case Institute of Tech 
nology, Cleveland, Ohio; Prof. R. W 
Ahistrom, Finlay Engineering College, 
Kansas City, Mo.; Prof. Warren D 
Menke, Purdue University, West Lafay 
ette, Indiana; Prof. Henry C 
Mississippi State College, State College, 
Miss.; Prof. W D. Morris, Louisiana 
State University, Baton Rouge, La.; 


Simrall, 


Prof. Abraham Abramowitz, City College 
of New York. New York, N. Y.; Prof. 


Dan M. Finch, University of California, 
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1.E.S. Regional Conferences, 1952 


Hotel Tulsa April 6-5 
Tulsa, Okla 


Hermitage Hotel April 20-22 
Nashville, Tent 


General Brock Hotel April 30 - May 2 
Niagara Falls, Ont 


Statler Hotel May 5 


Cleveland, Ohio 


Handbook Subject of 
Study Club Meeting 

;, = a Webster Hall Hotel May 2 
Pittsburgh, Pa 


Hotel 'Prestor June 


Swampscott, Mass 











Advanced Lighting Course 
Held in Pittsburgh BOOKS AND PAMPHLETS 
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Ail Musewm 


Chooses Lighting Artistry by 
LITECONTROL 





JOB. Art Museum of New Britoin Insttute Steniey Wing. New Britorn, Conn 
ARCHITECT. Delbert K Perry & Associote. John Perry, New Britein, Conn ! 
ELECTRICAL CONTRACTOR. Peterson Electric Co. New Britoin, Conn 


FIXTURES, 30 Special No 74 4.lomp atures 
4 Speco! 4-lomp corner mitred Aatures 


LAMPS. Stonderd worm white Avorescent 


AREA, 32° « 60 « 12’ coiling height — 1.970 sqvore feet 


WATTS, 6,500 
WATTS PER SQUARE FOOT, 3.3 


AVERAGE INTENSITY ON PAINTINGS, vertico! plone (outede row of lomo 
onty) 20 footcendies in service (With of! tomes on) 32 footcondies 


" vervce 


Here paints the magic brush of light 
custom-tailored by LITECONTROL 
by the ingenious modification of 

standard Litecontrol fixtures 

But because they are crafted by 
iighting artisans ,..and made in many 
styles and designs . . . LITECONTROL 
fixtures provide installations which 
are “standard” in price only, definitely 
custom in appearanceand performance 

Problem here was to enable paint- 
ings on wall to be featured or, when 
desired, to permit featuring of floor 


displays (see small photo) Planned walls, or the inside row alone can be 
Lighting by Litecontrol provided fix- used to highlight center displays. 
tures with outside lamps operating Note how the fixture row follows the 
independently of inside lamps, with room contour, even at the mitred 
light shielded by a vertical baffle. walls, for evenness of illumination. 
Thus, the outside row alone evenly On your next lighting problem, call 
illuminates the paintings around the _ in LITECONTROL — and save. 








LITECONTROM Cf2tcres 


KEEP UPKEEP DOWN 
See You at Booth 102, Lighting Exposition 


LITECONTROL CORPORATION, 36 Pleasont Street, Watertown 72, Massachusetts 


DESIGNERS. ENGINEERS AND MANUTACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DOISGTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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by ANY Quality Standard 


by all LIGHTING Standards... When compared 
with the most approved standards in the science of 
illumination, “Magna-Flo™ systems excel: in high 
lighting efficiency, becausethese units are specifically 
designed foeamatimum utilization of the highly effi- 
cient DA2 Slimline Lamp: in high light output, provid- 
ing high footcandle pro, <a on vertical surfaces and 
horizontal levels: in proper brightness balance, to pro- 
vide maximum visual comfort and seeing efficiency: 
in elimination of direct glare, to reduce eye fatigue and 


interference with vision. 


. 


=e 
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fA “ys 








al CONSTRU 


CTIONAL spandards 


Compare Benjamin ““Magna-Flo” Industrial Lighting Systems with all established 
quality standards. You'll easily see why ““Magna-Flo”™ units excel all ways! The 

**Magna-Flo”™ line is SO COMPLETE that over 300 combinations are possible from 
just 4 basic reflectors and 3 channels. This completeness makes possible TASK- 
MATCHED installations for the proper lighting of practically all types of indus- 
trial seeing tasks. In addition, **Magna-Fle” excels: 


by all ELECTRICAL Standards... in “Magna-Flo” 
units you get equipment that meets the maximum 
established electrical standards to assure simplified 
installation, high efficiency and dependable operation. 
Top-of-channel knockouts ‘provide handy line-wire en- 
trances. Channel caps are easily fastened to the channel 
by two screws. For maximum efficiency and continu- 
ously -cool operation only high- “power fac tor “ETL 

yprove ed ballasts are standard e quipment on ” Magna- 
Flo lighting units. 


_ 
] - Bie 
Oa 
Sa 

ae 
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by all CONSTRUCTIONAL Standards... You'll find 
“Magna-Flo” excels in all ways to assure longer life 
and quicker, simplified maintenance. Reflecting sur- 
faces are genuine “Life-Time™ Porcelain Enamel, 
which does not discolor, scratch or become dull. Year 
after year, original light-reflecting efficiency can be 
sustained b simple soap-and-water cleaning. Further, 

@xvels because OntY “Magna-Flo”™ has 


This all-metal lampholder speeds ck 
Ngy improves lighting cquspmeuasaniiiliaiaaiiee: 


Write for Bulietin AD-5705, Benjaiiie Blettrie Mfg. Co., Dept. |. Des Plaine! —, 





Airport lighting « 


The Why. When and How of Modern 
Lighting Maintenance i« page 


Light , 
z nz 


Electrical data 


161 1 
equipment 


pment and 


Lighting 


Electric Vitamins for 
Hi } » 


THREE HUNDRED members « e Southern California Section of 1.E.8. and A.1.E.E. joined for a special dinner meeting 

March honoring 1. E.8. President 8. G. Hibben. Speakers were Mr. Hibben, shown at left, who addressed the group on 

The State of the Nation's Lighting” and Alston Rodgers, Nela Park, who gave a demonstration of “Lighting Progress of 
the past year 
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Every Advance Ballast is made to 
operate at the minimum noise 
level. You can specify Advance 


with confidence for EVERY job. CERTIFIED 


TRANSFORMER © 


eat 
co. abe © Ball oun CABLE ADDRESS: 
1122 W. CATALPA AVE, CHICAGO 40, ILL., U.S.A. 
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Diffused Lighting... 
with PLEXIGLAS 


You may well think you are under a naturally-lighted skylight 
when you visit this gallery at the Museum of Fine Arts 

in Boston. The effect, however, is obtained by the use of 
translucent white diffusing panels of PLexicLas acrylic 

plastic, mounted below fluorescent lamps 


PLexictas luminous ceilings provide th quality lighting in 


eight new exhibition rooms at t! seum. The totally diffused Special Galleries, Museum of Fine Arts, Boston, 
illumination is free of shadows and refl . » The effect 

of daylight, the most desirable co ion for human vision. 

is achieved and the disadvantages of depending upon natural 


light, with its constantly shiftis alues, are eliminated 


high 
The even spread of artificial light across the PLexicias 
s and the absence of vis hting hxtures make the 
lun rus ceilings architectu 
intensity and full color values 
direc onai louvers and rece sse 
PLEXIGLAS juminous ceilings 
itects and lighting e 
high illumination levels, excell 
appearance. In addition, the lig 
and safel 


me lighntin surce, resu ' rec gi el 
lighting performance 
M sem have « lighting gochiom, investigate “daplie ROHM £& HAAS 


with a PLExictas luminous wi | » sen COMPANY 


ou te nical deta . ab 
Write for then WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Reprrsentatces 1a primespel lurmgn comniries 


The Rohm & Haa 











ox man's work 
ts his Cathedral 


Edwin F. Guth, Sr., has given fifty years of his life to his 
work with almost religious devotion. His efforts have been 


rewarded. 


His company, now celebrating its Golden Anniversary, is 
recognized as one of the leaders in the lighting industry. He 
has achieved fame for his contributions to the betterment 
of lighting. We at GUTH pause to honor this man who has 


shaped the past and future of our company. 


Thanks, FE. F. Guth, Sr. And thanks to all of you who have 


been so wonderful to us during this past half-century. 


THE EDWIN F. GUTH CO. / ST. LOUIS 3, MO. 











*..his deeds have made 
us what we are today’ | WrTELINER ie ne 


ing: white inside ond 
out. Results: lessens 

trast: — lifts ceiling 
Sr., has built a record of accomplishments that stands oi ' 


as a monument to his untiring spirit: . . 
’ 


ounded our company April 22, 1902. 


In devoting a half-century to his work, Edwin F. Guth, 





nvented over 150 patented lighting devices. 


esigned the world-famous BRASCOLITE. 


wr’: oe eet 





niroduced the first “Packaged” Lighting Fixtures — cumaste® estes dows tor cay ante 
for distribution through wholesalers. tenance. 43% uplight, 57% downlight. 
“El 


esigned and manufactured cast bronze lighting . 





equipment for many state capitols and other public = 


buildings all over the world. 





roduced the finest reflector finishes as they were 


sa 
developed — Alzak Aluminum, Porcelain Enamel, 300° LITE-BLOX TROFFER comprehensive line 
White, and Electroplated Finishes. — riebens of light — super constructed. 


‘W ARISTOLITE* hinged gloss panels swing 
a . rt for leaning f floor 
reated the famous GUTHFAN — the first improved ro ae — 


fan over a 30-year period. 


esigned and manufactured lighting equipment 


through all stages of lighting dev elopment— Gas Fix- 





tures, Gas Mantles, Combination Gas & Electric, Car- 
bon, Gem, Tantalum, Tungsten, Mercury, Fluorescent, 
and Germicidal — from 1902 to the present. 


onored by the National Association of Manufac- 
turers which named him, “A Modern Pioneer on the 
Frontier of American Industry”. 


THE EDWIN F. GUTH CO. / ST. LOUIS 3, MO. 


GLASS ALZAK 


INDUSTRIAL INCANDESCENT 
reflectors for better light contro! ot the 
working plone 


* @ and Patents Pending 





SPECIFY 


\\\\t , ... dnvest in EFFICIENCY 


get Beauty and Economy, too! 


Efficiency of highest order, to meet the most rigid standards of performance 
. economy in installation cost and operational expense, to stay within 
modest budgets . . . beauty of styling and material, to please the eye . . . all 
these are yours in Leader's NEW VARSITY fixtures. Don’t be satisfied with less! 
The strong downward distribution of light, combined with proper shielding, 
makes these fixtures the ideal choice for classrooms, offices, libraries . . . 


wherever “close seeing” is a constant requirement. 


SPECIFICATIONS 

Channel ond end cops of steel, finished in white 
boked i. Transl t plastic side panels 
ond free-swinging plastic louver which provides 
40° x 40° shielding. For two, three or four 40- 
watt lamps, or Slimline lamps in 72” of 96" 
length. Precision engineered throughout for su- 
perb efficiency. 


LEADER ELECTRIC COMPANY © 3500 North Kedzie Avenue ® Chicago 18, Illinois 
Leader Elect Western: 800 One Hundredth Avenue, Ooktland 3, California 
ampbe eader, td... Brantford, Ontorio © Conada 











ons why 


d and one reas 
re) will attend.-- 


over 10,00 


y % 


right vg exes 


Merit Award Winners 
See for Yourself How Lighting Knowledge Can Help You | jy « Bigger than Ever 
.--Your Industry...and Advance America’s Welfare Court of ‘Honor 





ng Ex the latest t icdge in t orl As in previous International Lighting 
Expositions, one of the highliahts of the 
show will be the awarding of the Merit 
Award ( ertifcates and the Gold Seal Mert 
Award Certuhcates to the winners in the 
bia 1952 Meri Award Competition. All 
the winners and many other Case Studies 
will be put on display in the spacious 
Court of Honor for you to study 

There will be more and tiager exhibits 


nas 


than ever before by outstanding lighting 
equipment manufacturers and manufac 
turers of allied products. You will find the 
greatest array ever gathered under one 
roof of industrial and commercial lighting 
fixtures for incandescent and fluorescent 
plastic, glass, paint and allied 

s that are of dehnite interest to 








to the Fourth 
International 
LIGHTING EXPOSITION 
MANAGEMENT 
, 511 Terminal Tower, Cleveland, Ohio 
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GUIDES YOU SAFELY 


«ft streets are ten times as dangerous at night as in the daytime. This i- 


wen by accident statistics in community alter community . Let your 


Many communities have also proven that adequate street lighting can cut ‘ _ 
electric utility 
this high night rate down to daytime level 
street lighting 


In Detroit, where $1 miles of streets were relighted the ratio of night to 


das fatalities was cut from (to | to LL te lL. In Tartford Connecticut the , engineer 


relighting of 27 miles of streets cut the traflie deaths from 37 to 5 a year 
Doday, prog ive Communitic wross the country are preventing ac show you how 


ve 
nlent saving live by reducing night accident rates to the low day rates \ ) comfortable 
“ 
4. 


with Comfortable Seem 
seeing 


Your electrical utility ix vitally interested in vour community's welfare 
They have the know-how to help vou modernize vour street lighting quickly SAVES YOU 
nan economically sound, planned basis. They can call on General b leetric’s FAR MORE 

for planning and consultation 

treet lighting equipment has the flexibility to give vou Comfortable ] THAN IT 

engineered to meet the specitic needs of your community {pparatus costs. 
( al Electric Company, Schenectady 5, New York 


GENERAL @@ ELECTRIC 


ILLUMINATING 





EXCLUSIVE Apy 
tl 1 YOU SPECify AN 
. Mag. 


ys 


y J er ia photometrn 


test dato including distribu 
tion curves and coefficients 
7a. i 
of utilization tables ore com 
puted by Electrical Testing 
Luborotories, Inc. and are 


provided for every 


Fleur-O-Lier luminaire 





THESE 4 ADVANTAGES ssn fgg Saacton WHEN YOU SPECIFY FLEUR-O-LIER 


WManufacturers 
2116 Kerth Building . Clevelan 





Let G-E Wate DOF" starters 


Whenever you mike a recommendation, give your 


| 
cut Our customers customers the beriefit of low-maintenance fluores- 
cent lighting—specify no-blink G-E Watch Dog 


Starters. 


Give every recommendation this low-cost extra 


_ 
mal nte nance cost § for more camfonable secing-forconomer saving 
for better customer relations. 


DECREASED MAINTENANCE COSTS— 

Emergency maintenance required by blinking fluores 
cent lamps can take as much as half-an-hour’s time 
can interrupt work schedules. Watch Dogs cut emer 
gency maintenance— permit routine lamp replacement, 
taking about 3 minutes per lamp 


specify fixtures 
that display the Watch Dog label 


The Watch Dog label and the famous red reset button are visible evi- 
dences of lower maintenance costs. They remind your customers, too, 
how Watch Dog's famous cut-out action means better fluorescent 
lighting. Section Q11-487, Construction Materials Division, General 


Electric Company, Bridgeport 2, Connecticut 


You can foul for confi ence in — nee 
GENERAL @@ ELECTRIC 
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Tio 
T. coeven ame. 1057\c 
his seal 


AAPA AAAAD is to remind you that the biggest lighting event of the year will 








soon be held in Cleveland. The sketch below is to help you identify the one exhibit at the 
Lighting Exposition you won't want to miss 

You are most cordially invited to visit the comfortable, colorful Day-Brite product parade — 
featuring a complete new Day-Line® industrial line with narrower channel and 10% 
upward component...new, improved Derby Downlights ...the first showing of new 
troffer enclosing elements and Plexoline® series with the most advanced shielding 
and low-brightness qualities. 


By all means, renew or begin your acquaintance with the nation’s No.1 line of lighting 


fixtures and the people who make them. We'll be mighty happy to have you. 


BOOTH NUMBERS 
451, 452, 453, 454 


DECIDEDLY BETTER 


DAY-BRITE 


Lighting SOrhittts 


DAY-BRITE LIGHTING, INC. + 5432 BULWER AVE. « ST. LOUIS 7, MO; 
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You should expect the best value 


from G-E fluorescent lamps 








WATER TOO PURE TO DRINK HELPS GIVE YOU MORE LIGHT. It’s the water on the right you 
wouldn't want to drink. It’s so pure it’s tasteless. You'd prefer the water on the left. Ordinary tap water, it’s 
safe énough for drinking. But not for G-E fluorescent lamps. A chemical reagent shows mineral impurities. If 
they got into the phosphor coating, they would cut light output. On the glass tube, they would create a 
streaked look. So General Electric uses the specially ultra-deionized water shown at right in making our 
phosphors and to wash our lamp tubes. It’s twice as free of minerals as distilled water. A small precaution- 

perhaps. But it helps give you more light and better looking lamps. You should expect the best value from 


G-E fluorescent lamps. This is another example of how far we go to make sure you can. 


You can put your confidence in 


GENERAL @@ ELECTRIC 








ART METAL releases 


the SECOND of its NEW ideas in 


INCANDESCENT LIGHTING 
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for these releases and 
the leather-bound catalog 
est Fomukat Compe SO 


INCANDESCENT 
UNIFIED LIGHTING 
rom Unified in Design 
ee Choractonates 
csevesame ® ° Engineered for appli 


cation performance 


tHE ART METAL company 


CLEVELAND 3, OHIO 
Manufacturers 


of Engineered Incandescent Lighting 
APRIL 1952 





a new line of Industrial fixtures! 


— 


Nadalite 





SCOTTY 
































MO WELDED pypts...PARABOLIC ReryecTOR...GREATER Layp cure yin 


A complete new line of more than 150 models in three basic price ranges featuring parabolic re- 
flector for maximum down light normal lamp cut-off of 15°, which is in excess of all laboratory 
requirements and toughest possible resistance to oxidation. There are no welded parts—sec- 
tions are phosphatized and finished before being assembled with plated screws 


>) == 
Y ] i; ae ELECTION FiETURE 
i 309800 O1 = 


lJ anufacturing La. 1919 PIEDMONT CIRCLE, N. E., ATLANTA, GEORGIA 
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CORNING GLASS WORKS 
CORNING, NEW YORK 
Conung meant ceseacch we Glass 
VISIT THE NEW CORNING GLASS CENTER 
Technical Products Division: Loboratory Glassware, Signalwore, Gloss 


Pipe, Gauge Glasses, Lightingwore, Optical Giess, Glass Components 


APRIL 1952 
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‘ 
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for excellent FUNCTIONAL lighting... 


‘ 
‘ 
‘ 


CORNING’S 
CRYSTA-LITE! 


‘\ 
‘ 
‘ 
‘\ 
‘ 


Good functional lighting directs maximum light 
into the working zone. Corning’s CRYSTA- 
LITE prismatic lens panels do even more. Linear 
prisms eliminate high-level glare of fluorescent 
light by bending the high-angle rays down- 
ward into zones where they are most useful for 
illumination — giving you more light for seeing 
plus accurate brightness control 

Lightweight CR YSTA-LITE is made of water- 
white crystal glass and is not color selective. 
There is no distortion of the color source, mak- 
ing surroundings more pleasing . . . merchandise 
more appealing 

Especially suitable for long runs as well as 
individual fixtures, it is available in widths up 
to 24", lengths up to 100! CRYSTA-LITE may 
be obtained from leading fixture manufacturers, 
many of whom feature CRYSTA-LITE in their 
fixtures. For further details on all types of 
Corning engineered lightingware, send for Bulle- 
tin LS-32; Photometric sheets also available. 


CORNING GLASS WORKS, Dept. IE-4, Corning, N. Y. 
Please send [_] Bulletin LS-32 describing CRYSTA-LITE; 
Oo Photometric sheets. 


Title 


Zone___ State 





Made under one or more of the 
following U.S. patents: 2,143,745; 
2,212,198; 2,346,621; 2,552,111; 
2,483,245 and Patents Pending 


Why a "PRESSED-IN" Core in fluorescent ballasts? 


. because “pressed-in core” construction insures 
uniform physical structure and consistent operat- 
ing characteristics. The “pressed-in core” also 
contributes markedly to quiet operation. The pre- 
cision die cut laminations and jig assembly of 
core and coil produces a solid unit. minimizing 
magnetic hum. 


In 1941 Sola Electric Co. engineers designed the 
first fluorescent ballast with a “pressed-in core” 
construction. Shortly after. Sola Ballast Catalog 


fluorescent lighting industry. This significant Sola 
“first immediately set a new industry standard. 


Today you still get the latest engineering advances 
from Sola. Before you specify ballasts, compare 
design, fabrication and performance. You will soon 
see why consulting engineers, fixture manufac- 
turers, and large fluorescent lighting users specify 
Sola Ballasts . . . the ballast they know is always 
the leader in technological improvements .. . 
cooler operating. quieter, dependable Sola Sequen- 
start Fluorescent Ballasts. 





Yow are invited to see the latest technical 
a advances at the Sola booth, Fourth 


Sequensler! 


SOLA 2Mix 
‘So 


INF ERING 


nternational Lighting Exposition in 
Govslund May 6th, 7th, 8th and 9th. 


NA Ni ENG 





To get efficient fluorescent lighting 
... Insist on 





There's more to satisfactory fluorescent lighting than lamps 
and a reflector. There's always a ballast in the fixture . . . 
and the way it performs determines whether you'll get /u// lamp life, 
rated light output and satisfactory performance. 


Only CERTIFIED BALLASTS carry the shield that assures best lighting. 
That's because CERTIFIED BALLASTS are made to precise 
specifications, then tested by Electrical Testing Laboratories, Inc., 


which certihes they conform to these high standards. 


There's no excuse for inefficient, unsatisfactory fluorescent lighting when 


CERTIFIED BALLASTS are available. 





Be sure every fixture you get has CERTIFIED BALLASTS . . . . the ones 
with the shield. 

@ Complete information on the types of CERTIFIED 

BALLASTS available from each participating manufac- 


turer may be obtained from Electrical Testing Labora- 
tories, Inc., East End Ave. at 79th St., New York, N. ¥ 


Participation in the CERTIFIED BALLAST program is 


open to any manufacturer who complies with the require- 


q ) wts of CERTIFIED BALLAST MANUFACTURERS. 
= (pamite BALLAST MANUFACTURERS 





CERTIFIED 


GH PF 


Makers of Certified Ballasts for Fluorescent Lighting 


a 2116 KEITH BLDG., CLEVELAND 15, OHIO 
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More Light with Same Power Load 


HARD GLASS 
Won't crock due to sudden temperoture changes, moiwture, ond 
fyong insects 
LOW MAINTENANCE 
Me reflectors to clean. Higher light oulpw mointeined hroughow 
hfe of lomp with seated 6 wiver reflector SOUTH BAST Ina CHAPTER 
LOW COST INSTALLATION socute Member 
Onty simple socket required for high of low bays Uses inght-wenght, feet. Mise Selon . —- 
low «os! weaotherproot ovidoor lamp holders Mian Fla 








Send fer Technical SOUTH BRN 

Bullen 80 Asvociate Members 
: rsen, P. E., 8 

Compton, Calif 

E. F., Westingt 








lose Angeles. Ca 
Murphy, R. ¢ Mur 


Barbara, Calif 
Ruby Albert, Ruby Lighting Cort 
Ain geles, Calif 
SOUTHWESTERN SECTION 
Member 
Jalonick, Hartwell 
- ton, Tex 


Reflector Weatherproog acetate ieaBints 


Hanser B 0 


FLOODLAMPS tee 


Hiyden, F k Texas Power 
Waco, Tex 
Mayes, R. A.. Line Materials C+ 
Traweek, H > Cedar Springs 
RADIANT LAMP CORPORATION, 300 Jelliff Avenue, Newark 8 N. J rien — 
Menvtecturers of Lamps fer PROJECTION @ FLOODLIGHT © SPOTLIGHT @ MOTION PICTURE PRODUCTION Wi J. 8. 1V 
SOUND REPRODUCTION © AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS > tle Rock 


NEW! SERIES XVII LIGHTING DATA 





TENNESSEE 


Now we are about to send out the first group of 
eight individual sheets describing exceptional cur 
rent lighting jobs in this brand-new 24-sheet series 
This first group includes lighting a store front: « 
specialty shop: a florist shop: a file room: a hotel 
mail board: and others. Printed on heavy durable 
paper, punched for use in standard binder or spe 

al IES Lighting Data Binder, they provide users 


with «@ we atalogued reference file 


ES Lighting Data sheets 24 to set, mailed May. September, january 
per set in tots of uw more 


waa eeneeeecaseeene=== ORDER NOW! 


Publications Office 
IHuemating Engineering Society 


560 Broadway, New York 23. N.Y 


Enter my subscription to Series AVI! IES Lighting Data sheets 


DESIGN DRAFTSMAN WANTED 


Wome Outstandir ree pportunity offered drafts 
man esigt i ighting fixture and 
Street “ ) rrowing, aggressive Manu 
tropolitan New Jersey 

strictest confidence 

ations Office, [lumi 

ety 156 Broadway 


City 
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STEP-UP the PERFORMANCE 
of YOUR FIXTURES with 


Aeme<ii> Flectric 


BALLASTS 


Let's be realistic. Fluorescent lamps need exactly the watt 
input for which they were designed; a 100 watt lamp will not 
deliver its full light output if it is limited by a ballast having 
an actual output of only 91.2 watts. A low watt input to lamp 
results in a low light output. Low pre-heat current and an 
excessive operating current means short lamp life. Distorted 
lamp current wave form leads to excessive cyclic flicker. 


As a fixture manufacturer, it's your reputation at stake when 
you select ballasts for your product. Protect your good name 
with Acme Electric ballasts. 


ACME ELECTRIC CORPORATION 
294 WATER ST. CUBA, N.Y. 
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the lower prices of SYLVANIA’S NEW 
NDUSTRIAL FIXTURES 


mean Brighter Business! 





Sylvania now offers a fixture line that is undoubtedly the 
greatest advance ever made in fluorescent fixture engineering. 
This new line is bound to mean better and brighter business 
for you ... and your customers . . . for 3 big reasons. Here’s why: 


Lower prices and lower maintenance... 


assured by Sylvania’s improved simplified designing. 
This permits tewer parts and faster assembling opera 
tions. These savings in time and material are passed on 
te you and your customers. In addition, rugged con 
struction and Sylvania long-life tubes mean minimum 


maintenance Costs 


Engineered for superior performance. 


Finished in RLM approved porcelain or Miracoat 
enamel, Sylvania fixtures are unsurpassed in initial and 


maintained light output 


2 222 New Industrial Fixtures. 


Adaptable to the full range of industrial lighting 

from simple store-room illumination to high 
intensity lighting required in inspection and pre- 
cision assembly operations. 


FREE ILLUSTRATED FOLDER 


brings you full details about 
Sylvania’s new Industrial Fix- 
tures. Mail the coupon for your 
copy NOW 


Sylvania Electric Products Inc. 
Dept. .-4004, 1740 Broadway, New York 19, N. Y 


Please send me illustrated folder describing the full line of Syloania’s 
New Industrial Fixtures 


Zone State 
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Defense Production 


makes more important than ever 
the Specification of Lighting Units that meet 


RLM High Quality Standards 


for Efficiency, Durability and Uniformity 


Vital to defense and essential civilian production, are 
lighting units that can be depended upon to provide the right 
quantity and quality of light, economically, dependably and 
with a minimum of servicing need and maintenance cost 

Defense production demands lighting equipment with 


the ability to sustain its rated light output 
eficiency over hundreds of cleanings so 
that the proper high illumination levels 
may be maintained. It demands the dera- 
bility found so essential to industrial light- 
ing and the avoidance of production inter- 
ruptions and inefficiency due to abnormal 
wear, distortion or breakdown. It demands 
fullest protection from glare through proper 
diffusion and shielding. 


aM, 


All of these,and many other conditions for proper light- 
ing of defense plants can be met through the specification 
of RLM-Labeled Lighting Units. All units bearing the RLM 
Label are warranted by Electrical Testing Laboratories to 
conform to the minimum standards established by the 


RLM Standards Institute for efficiency, dura 
bility and uniform quality. 

FREE RLM BOOKLETS containin 
complete specifications for all RLM-Certi- 
fied Industrial Fluorescent and Incandes- 
cent Lighting Units and the names of all 
manufacturers of RLM-Labeled Units may 
be obtained by writing: RLM STANDARDS 
INSTITUTE INC., Suite 823, 326 West Madi- 
son Street, Chicago 6, Illinois. 


Specification of RLM-Labeled Units Assures Conformance to ALL 
these Essentials of Defense Production Lighting 


DIFFUSION WITH HIGH REFLECTION FACTOR 


RLM Porcelain-Enameled Steel Reflectors must have a mean reflection 


tactor of 82% 


an assurance of more light for the money. Porcelain 


enamel reflecting surfaces diffuse light from the lamp and help provide 
proper guaisty of illumination 
-TOP QUALITY PORCELAIN-ENAMELED REFLECTORS 

rim Reflectors are built of not less than .032” reflector steel covered 


with .025" fused on porcelain enamel that will not chip, corrode or 
deteriorate under industrial operating conditions. 


APPROVED REFLECTOR DESIGN 


Reflector design of rtm Units conforms to specifications embodying 


atcraicar f 
ABORATORIES INC 


approved practices of illuminating engineering. 
HIGH POWER FACTOR BALLASTS 


RLM Standards specify the use of certified ballasts which last longer, 
because they are designed to prevent excessively high temperature 
Operation. 


“NS UNIFORM QUALITY 


RLM Standards insist on the maintenance of uniform quality as to 
materials and construction, thus em the buyer of uniform light- 


ing performance from each unit installed. 





Fluorescent 
Mercury lamp 
Gives Golden- 


For indoors 
LS > J-H1 


y. The gives 
* « 4a plant interiors 
PF golden white 

Me : light from stand- 

urd H-1 sockets; 

c needs no addi 


tional equipment 
other than the 

Here’s the biggest lighting news usual mercury 
lamp auxiliaries 

since the introduction of the fluores- 

cent tube! The new Westinghouse 

100-watt fluorescent mercury lamp 

produces a golden-white light suit- 

able for practically all industrial 

lighting. In addition, the J-H1 has 

all the important mercury lamp ad- 

vantages of high light output, top 

efficiency and long life. You can get 

complete technical data and prac- 

tical application information by 


contacting the Westinghouse Lamp 
Sales Office nearest you. Or simply 
write the Lamp Division, Westing- 
house Electric Corp., Bloomfield, 
New Jersey. 


FoR OuTDoOOoRS 
The J-H1 is ideal 
for lighting large 
areas to combine 
the efficiency, high 
light output, and 
long life of mer 
cury lighting with 
a whiter light 





you CAN BE SURE...1F ITS 


Westinghouse 


AGAIN WESTING- 
HOUSE MAKES 
HISTORY! Com 
_— coverage of 
*residential Cam- 
paign from conven- 
tions to election over 
CRBS television and 
radio 





